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NASA STI Program . . . in Profile 
 
     Since its founding, NASA has been dedicated to 
the advancement of aeronautics and space science. 
The NASA scientific and technical information (STI) 
program plays a key part in helping NASA maintain 
this important role. 
 
     The NASA STI program operates under the 
auspices of the Agency Chief Information Officer. It 
collects, organizes, provides for archiving, and 
disseminates NASA’s STI. The NASA STI program 
provides access to the NASA Aeronautics and Space 
Database and its public interface, the NASA Technical 
Report Server, thus providing one of the largest 
collections of aeronautical and space science STI in 
the world. Results are published in both non-NASA 
channels and by NASA in the NASA STI Report 
Series, which includes the following report types: 
 
 TECHNICAL PUBLICATION. Reports of 
completed research or a major significant phase 
of research that present the results of NASA 
programs and include extensive data or 
theoretical analysis. Includes compilations of 
significant scientific and technical data and 
information deemed to be of continuing 
reference value. NASA counterpart of peer-
reviewed formal professional papers, but having 
less stringent limitations on manuscript length 
and extent of graphic presentations. 
 
 TECHNICAL MEMORANDUM. Scientific 
and technical findings that are preliminary or of 
specialized interest, e.g., quick release reports, 
working papers, and bibliographies that contain 
minimal annotation. Does not contain extensive 
analysis. 
 
 CONTRACTOR REPORT. Scientific and 
technical findings by NASA-sponsored 
contractors and grantees. 
 
 
 CONFERENCE PUBLICATION. Collected 
papers from scientific and technical 
conferences, symposia, seminars, or other 
meetings sponsored or co-sponsored by NASA. 
 
 SPECIAL PUBLICATION. Scientific, 
technical, or historical information from NASA 
programs, projects, and missions, often 
concerned with subjects having substantial 
public interest. 
 
 TECHNICAL TRANSLATION. English-
language translations of foreign scientific and 
technical material pertinent to NASA’s mission. 
 
     Specialized services also include creating custom 
thesauri, building customized databases, and 
organizing and publishing research results. 
 
     For more information about the NASA STI 
program, see the following: 
 
 Access the NASA STI program home page at 
http://www.sti.nasa.gov 
 
 E-mail your question via the Internet to 
help@sti.nasa.gov 
 
 Fax your question to the NASA STI Help Desk 
at 443-757-5803 
 
 Phone the NASA STI Help Desk at  
443-757-5802 
 
 Write to: 
           NASA STI Help Desk 
           NASA Center for AeroSpace Information 
           7115 Standard Drive 
           Hanover, MD 21076-1320
 National Aeronautics and  
Space Administration 
 
Langley Research Center   
Hampton, Virginia 23681-2199  
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1 Introduction to the MATB-II User’s Guide 
7KH0XOWL$WWULEXWH7DVN%DWWHU\0$7%DWWHU\DFRPSXWHUEDVHGWDVN
GHVLJQHGWRHYDOXDWH RSHUDWRUSHUIRUPDQFHDQGZRUNORDG KDVEHHQUHGHYHORSHGWR
H[HFXWHLQ:LQGRZV;36HUYLFH3DFN:LQGRZV9LVWDDQG:LQGRZVRSHUDWLQJ
V\VWHPV0$7%,,FRPSULVHVHVVHQWLDOO\WKHVDPHWDVNVDVWKHRULJLQDO0$7
%DWWHU\SOXVQHZFRQILJXUDWLRQRSWLRQVLQFOXGLQJDJUDSKLFDOXVHULQWHUIDFHIRU
FRQWUROOLQJPRGHVRIRSHUDWLRQ0$7%,,RSHUDWHVHLWKHULQWUDLQLQJRUWHVWLQJPRGH
DVGHILQHGE\WKH0$7%,,FRQILJXUDWLRQILOH7KHFRQILJXUDWLRQILOHDOVRDOORZVVHW
XSRIWKHGHIDXOWWLPHRXWVIRUWKHWDVNVWKHIORZUDWHVRIWKHSXPSVDQGWDQNOHYHOV
RIWKHUHVRXUFHPDQDJHPHQW5(60$1WDVN0$7%,,FRPHVZLWKDGHIDXOW
HYHQWVILOHWKDWDQH[SHULPHQWHUFDQPRGLI\DQGDGDSWWRKLVKHUQHHGV7KHHYHQWV
ILOHLVXVHGWRVHWXSWKHFRPPXQLFDWLRQVDQGWUDFNLQJVHVVLRQVJHQHUDWHVWDWH
FKDQJHHYHQWVIRUWKHWDVNFRPSRQHQWVVXFKDVSXPSVOLJKWVDQGVFDOHVDQG
LQLWLDWHWKHZRUNORDGUDWLQJVFDOH%RWKWKHFRQILJXUDWLRQDQGWKHHYHQWVILOHVDUH
ZULWWHQLQ([WHQVLEOH0DUNXS/DQJXDJH;0/0$7%,,UHFRUGVWKHHYHQWV
SUHVHQWHGWRWKHVXEMHFWDQGWKHVXEMHFWಬVUHVSRQVHVZKHQLQWHUDFWLQJZLWKWKH
WDVNV2XWSXWILOHVDUHFUHDWHGIRUHDFKVXEWDVNRIWKH%DWWHU\7KH0$7%,,
UHOHDVHFRQWDLQVGRFXPHQWDWLRQWRDLGLQWKHFUHDWLRQRIHYHQWVILOHV,WDOVR
LQFOXGHVDOLEUDU\RIDXGLRILOHVIRUWKHFRPPXQLFDWLRQVWDVN(LJKW\GLIIHUHQWಯ$7&
OLNHರDXGLWRU\PHVVDJHVZHUHUHFRUGHGZLWKIRXUXQLTXHYRLFHVDQGFRPELQHGLQ
VHWVRIILOHVLQWKH:DYHIRUP$XGLR)LOH)RUPDW:$97KLVWHFKQLFDO
PHPRUDQGXPLQWURGXFHV0$7%,,DQGSURYLGHVGHWDLOVRQLWVLQVWDOODWLRQ
FRQILJXUDWLRQH[HFXWLRQDQGGRFXPHQWDWLRQ,WVHUYHVDVDXVHUಬVJXLGHDQG
FRQWDLQVDQH[WHQVLYHDSSHQGL[WKDWSURYLGHVLQIRUPDWLRQRQWKHIHDWXUHVDQG
RSHUDWLRQRI0$7%,,

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1.1 About the MAT Battery 
 
$SSUR[LPDWHO\\HDUVDJR1$6$UHOHDVHGWKH0XOWL$WWULEXWH7DVN%DWWHU\
0$7%DWWHU\IRUWKHILUVWWLPH&RPVWRFN	$UQHJDUG7KH0$7%DWWHU\D
'26DQGHDUO\0LFURVRIW:LQGRZV26EDVHGRSHQVRXUFHSODWIRUPIRUSHUIRUPLQJ
PXOWLWDVNZRUNORDGDQGKXPDQDXWRPDWLRQLQWHUDFWLRQH[SHULPHQWVJDLQHG
ZLGHVSUHDGDFFHSWDQFHDPRQJWKHUHVHDUFKFRPPXQLW\7KH0$7%DWWHU\KDV
EHHQXVHGLQPDQ\KXPDQSHUIRUPDQFHVWXGLHVDVVRFLDWHGZLWKPXOWLWDVNLQJDQG
WKHXVHRIDXWRPDWLRQ6LQFHLWVUHOHDVHWKH0$7%DWWHU\VRIWZDUHKDVEHHQ
XWLOL]HGLQRYHUSXEOLVKHGUHVHDUFKVWXGLHV7KH0$7%DWWHU\FRQWLQXHVWREHD
XVHIXOUHVHDUFKDSSOLFDWLRQDQGKDVEHHQHPSOR\HGLQRYHUVWXGLHVVLQFH
1.2  The New MATB 
7KH0$7%DWWHU\ZDVGHVLJQHGWRUXQRQRSHUDWLQJV\VWHPVDYDLODEOHDWWKH
WLPHLWZDVFUHDWHG0$7%,,DUHYLVHGYHUVLRQRI0$7%DWWHU\KDVEHHQ
GHYHORSHGWRDFKLHYHDIXOO\IXQFWLRQDOYHUVLRQRIWKH0$7%DWWHU\RQFXUUHQW
RSHUDWLQJV\VWHPV0$7%,,ZDVLPSOHPHQWHGLQ9LVXDO%DVLF1(7DQGGHVLJQHG
WRRSHUDWHRQFXUUHQWYHUVLRQVRI0LFURVRIW:LQGRZV26

0$7%,,LQFOXGHVVLPLODUWDVNVIRXQGLQWKHRULJLQDO0$7%DWWHU\WKHV\VWHP
PRQLWRULQJWDVN6<6021WKHWUDFNLQJWDVN75$&.WKHFRPPXQLFDWLRQVWDVN
&200DQGWKHUHVRXUFHPDQDJHPHQWWDVN5(60$17KHVFKHGXOLQJZLQGRZ
6&+('SUHVHQWLQWKH0$7%DWWHU\KDVDOVREHHQUHLPSOHPHQWHGWRSURYLGHD
ಯORRNDKHDGರDWWKHH[SHFWHGZRUNORDG6LPLODUWRWKHSUHYLRXVYHUVLRQ0$7%,,
SURYLGHVDQRSSRUWXQLW\WRFROOHFWSRVWH[SHULPHQWZRUNORDGUDWLQJVEDVHGRQWKH
1$6$7DVN/RDG,QGH[1$6$7/;+DUW	6WDYHODQG7KH0$7%,,LV
LQWHQGHGWREHRSHUDWHGE\WZRW\SHVRIXVHUVWKHH[SHULPHQWHUZKRVHWVXS
H[SHULPHQWDOVHVVLRQVXVLQJWKHDSSOLFDWLRQDQGWKHVXEMHFWZKRLQWHUDFWVZLWKWKH
DSSOLFDWLRQGXULQJH[SHULPHQWDOWULDOVDQGSURYLGHVIHHGEDFNDERXWKLVKHU
SHUIRUPDQFH

3
7KLVJXLGHSUHVHQWVWKHIHDWXUHVDQGIXQFWLRQDOLW\RI0$7%,,,WLQFOXGHV
QXPHURXVVFUHHQFDSWXUHVWKDWZHUHWDNHQZKLOHWKHDSSOLFDWLRQZDVEHLQJ
GHYHORSHG0$7%,,ZDVHYROYLQJDWWKHWLPHWKLVJXLGHZDVSUHSDUHG7KHUHIRUH
WKHUHDGHUVPLJKWQRWLFHVXEWOHGLIIHUHQFHVEHWZHHQWKHVFUHHQFDSWXUHVVKRZQ
KHUHLQDQGWKHVRIWZDUH
1.3 Hardware and software requirements 
 
 0$7%,,LVDELW1(7)UDPHZRUNDSSOLFDWLRQGHVLJQHGWREHUXQRQ
0LFURVRIW:LQGRZV;363RUQHZHURSHUDWLQJV\VWHPV069LVWDRU:LQGRZV
7KRXJK0$7%,,UHTXLUHVDPRXVHIRUPRVWRIWKHWDVNVDUURZDQGIXQFWLRQNH\V
FDQDOVREHXVHG7KHWUDFNLQJWDVNUHTXLUHVDMR\VWLFNDQGWKHFRPPXQLFDWLRQV
WDVNUHTXLUHVWKDWWKHFRPSXWHUKDYHVRXQGFDSDELOLWLHV,WLVQHFHVVDU\WRKDYH
VSHDNHUVRUKHDGSKRQHVFRQQHFWHGWRWKHFRPSXWHU%HFDXVHWKHV\VWHP
SHUIRUPDQFHLVDIIHFWHGE\WKHFHQWUDOSURFHVVLQJXQLW&38VSHHGDQGUDQGRP
DFFHVVPHPRU\5$0VL]H0$7%,,VKRXOGEHLQVWDOOHGRQDFRPSXWHUWKDW
H[FHHGVWKHPLQLPXP&38DQGPHPRU\UHTXLUHPHQWVWRUXQLWVRZQRSHUDWLQJ
V\VWHP
0$7%,,XVHV'LUHFW;IRUWKHMR\VWLFNDQG+RWNH\WRFDSWXUHWKHIXQFWLRQ
NH\V7KH0$7%,,VHWXSSURJUDPLQVWDOOVWKHIROORZLQJ'\QDPLF/LQN/LEUDU\'//
ILOHV+RWNH\&RQWUROGOO0LFURVRIW'LUHFW;GOODQG0LFURVRIW'LUHFW;'LUHFW,QSXWGOO
2QFHLQVWDOOHGWKHVHILOHVDUHVWRUHGLQWKH?0$7%IROGHURIWKHPDLQFRPSXWHU
GULYH,IWKRVH'//ILOHVDUHQRWLQWKHVHDUFKSDWK1RIWKHFRPSXWHUWKH\ZLOOQHHGWR
EHFRSLHGLQWKH?0$7%IROGHURIWKHPDLQGULYHRQWKHFRPSXWHU
1.4  About using Video Capture 
 
8VLQJVFUHHQFDSWXULQJVRIWZDUHFRQFXUUHQWO\ZLWK0$7%,,PLJKWVORZGRZQ
LWVRSHUDWLRQ,IWKHH[SHULPHQWHUGHVLUHVWRXVHDVFUHHQUHFRUGHUHJ&DPWDVLD
6WXGLR&DP6WXGLR2SHQ6RXUFH)URQW&DPHWFRURWKHUFRQFXUUHQWDSSOLFDWLRQV
1  The route followed by an operating system to find the location of a stored file. The search path begins with a 
drive or volume (disk) designator or a network share, continues through a chain of directories and 
subdirectories, if any, and ends with the file name. C:\books\diction\start.exe is an example of a search path. 
Also called: access path   
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KHVKHVKRXOGFRQGXFWWHVWLQJWRHQVXUHWKDWWKHFRPSXWHUKDVHQRXJK&38VSHHG
JUDSKLFVSURFHVVLQJVSHHGDQGPHPRU\WRVXSSRUWDOOWKHDSSOLFDWLRQVRSHUDWLQJ
VLPXOWDQHRXVO\7RNHHSWKHVRIWZDUHWLPLQJDVFORVHWRWKHV\VWHPFORFNDV
SRVVLEOHD1HW6WRSZDWFKREMHFWLVXVHGWRV\QFKURQL]HWKH0$7%,,ಫ(ODSVHG
7LPHಬZLWKWKHFRPSXWHUಬVV\VWHPFORFN
1.5  MATB-II Section Guide 
 
$VXPPDU\RIWKHFRQWHQWVRIWKH0$7%,,XVHUಬVJXLGHLVLOOXVWUDWHGE\WKH
IORZFKDUWLQ)LJXUHDQGGHVFULEHGEHORZ

)LJXUH5HDGHU)ORZFKDUWIRUWKH0$7%,,8VHUಬV*XLGH
 
6HFWLRQSURYLGHVLQIRUPDWLRQDERXWWKHUHLPSOHPHQWDWLRQRIWKH0$7
%DWWHU\6HFWLRQLQWURGXFHVWKH0$7%,,WDVNVDQGQRWHVGLIIHUHQFHVEHWZHHQWKH
0$7%DWWHU\DQG0$7%,,6HFWLRQVದH[SODLQKRZWRVHWXSDQGUXQDQ
H[SHULPHQWXVLQJ0$7%,,DVZHOODVKRZWRXQGHUVWDQGWKHRXWSXWGDWDILOHV
JHQHUDWHGDIWHUWKH0$7%,,VHVVLRQ6HFWLRQSURYLGHVWKHLQIRUPDWLRQWRPDNHD
VXEMHFWIDPLOLDUZLWKWKHWDVNVRI0$7%,,6HFWLRQSURYLGHVDUHIHUHQFHOLVWRI
SXEOLVKHGUHVHDUFKZRUNVWKDWKDYHXVHGWKH0$7%DWWHU\IURPWR
$SSHQGLFHV$-FRQWDLQDJXLGHWKDWGHVFULEHVLQGHSWKWKHRSHUDWLRQRI0$7%,,
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$SSHQGL[.LQWURGXFHVWKH0$7%'RFXPHQWDWLRQ&RPSLOHG+70/ILOH
$SSHQGL[/H[SODLQVKRZWRJHQHUDWHHYHQWVLQWKH0$7%,,DQGSURYLGHVWKH
H[SHULPHQWHUZLWKZRUNVKHHWVWHPSODWHVDQGOLVWVWKDWZLOODLGLQWKHFUHDWLRQRIWKH
(YHQWVILOH$SSHQGLFHV13DQG4SURYLGHDGGLWLRQDOLQIRUPDWLRQRQWKH(YHQWV
)LOH$SSHQGLFHV0DQG4JXLGHWKHH[SHULPHQWHULQFUHDWLQJWKH$XGLR6FULSWVIRU
WKHFRPPXQLFDWLRQVWDVN$SSHQGL[2OLVWVDVDPSOH0$7%,,RXWSXWGDWDILOH
 
2 Task Overview 
 
)URPDQH[SHULPHQWDOVXEMHFWಬVSHUVSHFWLYH0$7%,,LVYHU\VLPLODUWRWKH
0$7%DWWHU\7KHWDVNVRI0$7%,,DUHJHQHUDOL]DWLRQVRISLORWLQJWDVNVDQG
HYHQWVDVVRFLDWHGZLWKWKRVHWDVNVDUHSUHVHQWHGWRVXEMHFWVDVSUHVFULEHGLQDQ
H[SHULPHQWHUGHILQHGVFULSWFDOOHG0$7%B(YHQWV[PODQGUHIHUUHGWRDVWKH
ಯ(YHQWVILOHರ7KHFRQVWUXFWLRQRIWKHHYHQWVILOHLVIXUWKHUGHVFULEHGLQ6HFWLRQ
ಯ&RQWURORI7DVN(YHQWVರ

7KHWDVNVRI0$7%,,DUHWKHV\VWHPPRQLWRULQJ6<6021WUDFNLQJ
75$&.FRPPXQLFDWLRQV&200DQGUHVRXUFHPDQDJHPHQW5(60$1$
VFKHGXOLQJ6&+('GLVSOD\DOORZVWKHVXEMHFWVWRಯORRNDKHDGರDWWKHLUH[SHFWHG
ZRUNORDG%RUGHUVFDQEHHQDEOHGWRVHSDUDWHWKHDUHDVSDQHOVSHUWDLQLQJWR
HDFKWDVNRIWKH0$7%,,PDLQZLQGRZ)LJXUH
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
)LJXUH7KHWDVNVIRUWKH0XOWL$WWULEXWH7DVN%DWWHU\,,
 
7KHWDVNVRI0$7%,,ZLOOEHGHVFULEHGLQVHFWLRQVWRDORQJZLWKWKH
YDULDWLRQVLQWKH0$7%,,WDVNVZLWKUHVSHFWWRWKHRULJLQDO0$7%DWWHU\6HFWLRQ
 
2.1  System Monitoring Task 
 
7KH6<6021WDVNDSSHDUVLQWKHXSSHUOHIWFRUQHURIWKH0$7%,,PDLQ
ZLQGRZDQGLVGLYLGHGLQWRWZRVXEWDVNVZDUQLQJOLJKWVDQGVFDOHV7KHZDUQLQJ
OLJKWVDUHUHSUHVHQWHGE\WZRER[HVLQWKHXSSHUSRUWLRQRIWKHSDQHO)LJXUH
'XULQJDUXQWKHOLJKWRQWKHOHIWLVQRUPDOO\JUHHQLQGLFDWLQJDQಯ2QರFRQGLWLRQ
7KHVXEMHFWLVUHTXLUHGWRGHWHFWDQGUHVSRQGWRWKHDEVHQFHRIWKLVOLJKWZKHQLW
WXUQVIURPJUHHQWRWKHEDFNJURXQGFRORUE\FOLFNLQJRQLWZLWKWKHPRXVHRUE\
SUHVVLQJWKHಯ)ರNH\&OLFNLQJRQWKHOLJKWZLOOWXUQLWEDFNಯ2QರLHOLWJUHHQ7KH
OLJKWRQWKHULJKWLVQRUPDOO\ಯ2IIರEDFNJURXQGFRORU+RZHYHUZKHQLWWXUQVಯ2Qರ
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UHGWKHVXEMHFWVKRXOGUHVSRQGE\FOLFNLQJRQLWZLWKWKHPRXVHRUE\SUHVVLQJ
WKHಯ)ರNH\ZKLFKWXUQVLWಯ2IIರDJDLQEDFNJURXQGFRORU7KHH[SHULPHQWHUZLOO
GHFLGHLIWKHPRXVHRUDNH\ERDUGPHWKRGLVSUHIHUUHGRULILWGRHVQಬWPDWWHUZKLFK
PHWKRGWRXVH

7KHVHFRQGSDUWRIWKH6<6021WDVNLQYROYHVIRXUVFDOHVHDFKVFDOHKDV
DQಯLQGLFDWRUOLJKWರUHSUHVHQWHGE\DVHJPHQWHGEDUJUDSKZKLFKPRYHVXSDQG
GRZQLQGHSHQGHQWO\RQHDFKVFDOH7KHLQGLFDWRUOLJKWVQRUPDOO\IOXFWXDWHDURXQG
WKHPLGGOHRIWKHVFDOH7KHVXEMHFWಬVWDVNLVWRGHWHFWZKHQWKHOLJKWVVKLIWWKHLU
SRVLWLRQDZD\IURPWKHPLGGOHRIWKHVFDOHVDQGUHVSRQGE\FOLFNLQJRQWKHVFDOH
ZKRVHOLJKWVVKLIWHGXSRUGRZQ)LJXUH7KHVXEMHFWFDQDOVRUHVSRQGE\
SUHVVLQJWKHIXQFWLRQNH\LQGLFDWHGEHORZWKHDIIHFWHGVFDOH


)LJXUH7KH6\VWHP0RQLWRULQJWDVN
 
:KLOHWKHVXEMHFWSHUIRUPVWKH6<6021WDVN0$7%,,UHFRUGVWKHWLPHDW
ZKLFKWKHHYHQWZDVSURFHVVHGDQGWKHQDPHRIWKHVXEWDVNLQWKHPDLQRXWSXWILOH
HJ0$7%B\\\\BPPGGKKPPW[W7KHILOHQDPHRIWKH0$7%RXWSXWILOHFRQWDLQV
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GDWHDQGWLPHLQIRUPDWLRQ,QDGGLWLRQ0$7%,,UHFRUGVVXEMHFWUHVSRQVHRUODFNRI
UHVSRQVHLQIRUPDWLRQLQWKH6<6021RXWSXWILOHHJ6<60B\\\\BPPGGKKPPW[W

7KURXJKWKH0$7%B(9(176[POILOHWKHH[SHULPHQWHUFDQFRQWUROWKHVWDWH
FKDQJHVRIWKHOLJKWVDQGWKHVFDOHV6HFWLRQH[SODLQVKRZWRVHWXSWKH;0/
HQWULHVWRJHQHUDWH6<6021HYHQWV
2.2  Tracking Task 
 
7KH75$&.WDVNLVLQWKHXSSHUFHQWHUSDQHORIWKH0$7%,,PDLQZLQGRZ
7KLVWDVNRSHUDWHVLQHLWKHUPDQXDO0$18$/RUDXWRPDWLF$87221PRGH
7KHFXUUHQWPRGHLVLQGLFDWHGE\DQDQQXQFLDWRULQWKHORZHUULJKWRIWKH75$&.
UHJLRQ)LJXUH,QWKHPDQXDOPRGHWKHVXEMHFWXVHVWKHMR\VWLFNWRNHHSWKH
WDUJHWLQWKHFHQWHURIWKHLQQHUER[7KHWDUJHWFHQWHUSRLQWZLOOIOXFWXDWHDQG
UHPDLQLQWKHLQQHUER[ZKHQWKHWDVNLVLQDXWRPDWLF$87221PRGH)LJXUH
:KHQWKHWDVNFKDQJHVPRGHWRPDQXDO0$18$/WKHWDUJHWJRHVRXWVLGH
WKHER[DQGWKHVXEMHFWZLOOEHUHTXLUHGWRXVHWKHMR\VWLFNWRUHFHQWHUWKHWDUJHW
6FULSWHGಯDXWRPDWLRQIDLOXUHರHYHQWVFDXVHWKHWDUJHWWRPRYHRXWVLGHWKHWDUJHW
]RQHDQGWKHPRGHWRVZLWFKIURPDXWRPDWLFWRPDQXDO


)LJXUH7UDFNLQJ7DVNದWDUJHWLQVLGHGHVLUHGDUHD

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
)LJXUH7DUJHWRXWVLGHGHVLUHGDUHD
 
7KHH[SHULPHQWHUFDQXVHWKH0$7%B(9(176[POILOHWRPDNH0$7%,,
WUDQVLWLRQVIURPWKHDXWRPDWLFPRGHWRWKHPDQXDOPRGHDQGYLFHYHUVD:KHQLQ
PDQXDOPRGH0$7%,,DFTXLUHVVDPSOHGDWDRIWKHWDUJHWFHQWHUSRVLWLRQUHODWLYHWR
WKHJULGFHQWHUSRLQW0$7%,,FDOFXODWHVWKHURRWPHDQVTXDUHGHYLDWLRQRIWKH
WDUJHWFHQWHUSRLQWIURPWKHFHQWHUSRLQWLQSL[HOXQLWV506'&DWDSUHGHWHUPLQHG
WLPHLQWHUYDO%\GHIDXOW0$7%,,ZLOOUHFRUGDQGUHJLVWHUWKHMR\VWLFNGDWDWRWKH
SURSHURXWSXWILOHVHDFKVHFRQGV7KHH[SHULPHQWHUFDQFKDQJHWKHUHFRUGLQJ
LQWHUYDOWKURXJKWKH6HW5XQ3DUDPHWHUV6HW5XQ3DUDPZLQGRZRUE\HGLWLQJWKH
0$7%B&RQILJ[POILOH

7ROHDUQPRUHDERXWWKH6HW5XQ3DUDPDQGWKH0$7%B&21),*;0/ILOH
VHH6HFWLRQVDQGRIWKLV8VHUಬV*XLGH6HFWLRQLQWURGXFHVWKH
6HW5XQ3DUDPZLQGRZDQG6HFWLRQH[SODLQVWKHHOHPHQWVRIWKH
0$7%B&21),*;0/ILOH

2.3  Scheduling Display 
 
7KHXSSHUULJKWPRVWSDQHORI0$7%,,FRQWDLQVWKH6FKHGXOLQJ'LVSOD\
)LJXUH,WSURYLGHVDಯORRNDKHDGರYLHZIRU&200WDVNVHVVLRQVDQG75$&.
WDVN0DQXDO$XWRPDWLFPRGHV6&+('DOORZVWKHVXEMHFWWRಯORRNDKHDGರIRUXSWR
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HLJKWPLQXWHVLQWKHIXWXUHDWDFWLYLW\RIWKHWUDFNLQJDQGFRPPXQLFDWLRQVWDVNV7KH
VFKHGXOLQJGLVSOD\VKRZVWKHEHJLQQLQJDQGRUHQGLQJDQGGXUDWLRQRIWKHVHWZR
WDVNVIURPPLQXWHVSUHVHQWWRPLQXWHVLQWRWKHIXWXUH7KHJUHHQEDU
LQGLFDWHVWKHWLPHGXULQJZKLFKWKH&200VHVVLRQLVDFWLYHDQGWKH75$&.WDVNLV
LQPDQXDOPRGH$WRWKHUWLPHVWKHJUHHQEDUJUDSKLVUHSODFHGE\DUHGWKLQOLQH
7KHUHGWKLQOLQHLQGLFDWHVWLPHVDWZKLFKWKHVXEMHFWZLOOQRWQHHGWRDWWHQGWRWKH
&200DQGWKH75$&.WDVNV6&+('DOVRVKRZVWKHHODSVHGWLPHRIDVHVVLRQ
UXQLQWKHORZHUOHIWRIWKHSDQHO6&+('GLVSOD\VZKHQ0$7%,,LVVFKHGXOHGWR
VWRSH[HFXWLRQE\VKRZLQJSHUSHQGLFXODULQWHUVHFWLQJOLQHVDWWKHHQGRIWKHWKLQUHG
OLQHV7KHWKLQUHGOLQHVGRQRWH[WHQGEH\RQGWKHWLPHDWZKLFK0$7%,,LV
VFKHGXOHGWRVWRSH[HFXWLRQ)LJXUHLOOXVWUDWHVDUXQZLWKWUDFNLQJDQG
FRPPXQLFDWLRQVHYHQWVWDNLQJSODFHRYHUWKHQH[WWZRPLQXWHVDQGZLWKDQ
HODSVHGWLPHRIVHFRQGV7KH6&+('GLVSOD\VWKDWD&200VHVVLRQDOUHDG\
VWDUWHGDQGWKH75$&.WDVNLVFXUUHQWO\LQPDQXDOPRGH7KHUHLVDVHFRQG
75$&.PDQXDOVHVVLRQLQWKHಫORRNDKHDGಬYLHZ
)LJXUH7KH6FKHGXOLQJ'LVSOD\
 
7KH6&+('GLVSOD\LVQRWDWDVNWKDWUHTXLUHVVXEMHFWLQWHUYHQWLRQ7KH
FRQWHQWDQGG\QDPLFVRIWKLVGLVSOD\DUHSUHVFULEHGE\WKHVFULSWHGHYHQWVIRUWKH
&200DQG75$&.WDVNV6&+('RQO\SURYLGHVಯORRNDKHDGರLQIRUPDWLRQVRWKHUH
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LVQRGDWDUHFRUGLQJDVVRFLDWHGZLWKLW+RZHYHUZKHQHDFK&200VHVVLRQVWDUWV
RUHQGVDQHQWU\LVPDGHLQILOH0$7%B\\\\BPPGGKKPPW[W7KLVLVDOVRWKHFDVH
ZLWKWUDQVLWLRQVEHWZHHQ75$&.$87221DQG0$18$/PRGHV

0$7%,,XVHVDQHODSVHGWLPHUFRXQWHUWKDWLVUXQQLQJXQOHVVWKHXVHU
LQWHUDFWVZLWKWKH:RUNORDG5DWLQJ6FDOHVHOHFWVDPHQXLWHPRI0$7%,,RU
DFWLYDWHVDQRWKHUSURFHVVRUDSSOLFDWLRQVXFKDV0LFURVRIW:RUG

7KHHODSVHGWLPHLVLQFOXGHGLQDOOGDWDUHFRUGLQJVDVDUHIHUHQFH0$7%,,
UHFRUGVRXWSXWGDWDWRDQXPEHURIGLIIHUHQWRXWSXWILOHV7KRVHILOHVDUHWKH
0$7%B\\\\BPPGGKKPPW[WILOHZKLFKUHJLVWHUVWKHLQLWLDWLRQDQGWHUPLQDWLRQRIWKH
HYHQWVWKH6<60B\\\\BPPGGKKPPW[WILOHIRU6<6021WKH75&.B
\\\\BPPGGKKPPW[WILOHIRU75$&.WKH50$1B\\\\BPPGGKKPPW[WILOHIRU
5(60$1WKH&200B\\\\BPPGGKKPPW[WILOHIRU&200DQG:56B
\\\\BPPGGKKPPW[WILOHIRUWKH:RUNORDG5DWLQJ6FDOH%\GHIDXOW0$7%,,VDYHV
WKHRXWSXWILOHVLQWKH?'DWDVXEIROGHURIWKHGLUHFWRU\ZKHUH0$7%,,LVLQVWDOOHG
2.4   Communications Task 
 
'XULQJDUXQWKHUHPD\EHRQHRUPRUHಯ&200VHVVLRQVರZKHUHWKHVXEMHFW
OLVWHQVIRUPHVVDJHVOLNHDLUWUDIILFFRQWUROUHTXHVWVWRFKDQJHWKHIUHTXHQF\RID
VSHFLILFUDGLR7KLV&200WDVN)LJXUHLVORFDWHGLQWKHORZHUOHIWUHJLRQRIWKH
0$7%,,PDLQZLQGRZ7KHDLUWUDIILFFRQWUROUHTXHVWVWDNHWKHIROORZLQJIRUP
^DLUFUDIWFDOOVLJQ`ZKLFKLVUHSHDWHGಯWXQH\RXUರ^UDGLR`ಯUDGLRWRIUHTXHQF\ರ
^IUHTXHQF\`7KHSRVVLEOHYDOXHVIRUWKH^UDGLR`ILHOGDUH&20&201$9DQG
1$97DEOHLQ6HFWLRQSURYLGHVWKHUDQJHRIIUHTXHQFLHVXVHGE\
0$7%,,ಬV&200WDVN

6LPLODUWRDQDYLDWLRQFRQWH[WQRWDOORIWKHPHVVDJHVXVHGLQWKH&200WDVN
SHUWDLQWRWKHVXEMHFW$VXEMHFWRQO\UHVSRQGVWRPHVVDJHVLQWHQGHGIRUKLVKHU
ಯDLUFUDIWರZKLFKXVHVWKHDLUFUDIWFDOOVLJQRIಯ1$6$ರVKRZQLQ)LJXUH
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:KHQWKHPHVVDJHLVLQWHQGHGIRUಯ1$6$ರWKHVXEMHFWಬVWDVNLVWRFKDQJHWKH
IUHTXHQF\RQWKHDVVLJQHGUDGLRರ1RDFWLRQLVUHTXLUHGRIWKHVXEMHFWIRUPHVVDJHV
WRFDOOVLJQVRWKHUWKDQKLVKHUಯRZQರ

$QH[DPSOH&200PHVVDJHWRZKLFKDVXEMHFWZRXOGUHVSRQGLVಯ1$6$
ILYH]HURIRXU1$6$ILYH]HURIRXUWXQH\RXUFRPRQHUDGLRWRIUHTXHQF\RQHWZR
HLJKWSRLQWIRXUVHYHQILYHರ,QWKLVLQVWDQFHWKHVXEMHFWZRXOGFKDQJHWKH
IUHTXHQF\RIWKH&20UDGLRWR$QH[DPSOHLQVWUXFWLRQIRUDQRWKHU
DLUFUDIWWKDWWKHVXEMHFWVKRXOGLJQRUHZRXOGEHಯ)HGH[WKUHH]HURWKUHH)HGH[
WKUHH]HURWKUHHWXQH\RXUQDYWZRUDGLRWRIUHTXHQF\RQHRQHRQHSRLQWQLQHILYH
]HURರ



)LJXUH&200WDVNZLWK&20UDGLRVHOHFWHG
 
,QRUGHUWRFKDQJHDUDGLRIUHTXHQF\WKHVXEMHFWILUVWVHOHFWVDUDGLR2QFHD
UDGLRLVVHOHFWHG0$7%,,HQDEOHVWKHIUHTXHQF\FKDQJHDUURZVIRUWKDWSDUWLFXODU
UDGLRDQGWKH(17(5EXWWRQEHFRPHVYLVLEOH7KHVXEMHFWFDQFOLFNRQWKHDUURZV
WRVHWWKHIUHTXHQF\DQGWKHQSUHVVWKH(17(5EXWWRQZKHQGRQHVHOHFWLQJWKH
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IUHTXHQF\7KHVHFRQWUROVWRFKDQJHWKHIUHTXHQF\DUHRQO\YLVLEOHZKHQWKHHYHQW
LVDFWLYH7KH\DOVRGLVDSSHDUZKHQDIUHTXHQF\FKDQJHLVSURFHVVHGE\VHOHFWLQJ
WKH&200WDVN(17(5EXWWRQ7KHVXEMHFWFDQDOVRSUHVVಫ&WUO
DQGNH\ERDUG
DUURZVDQG
$OW
DQGNH\ERDUGDUURZVWRFKDQJHWKHLQWHJHUDQGGHFLPDOSRUWLRQVRI
WKHIUHTXHQF\UHVSHFWLYHO\
7KHH[SHULPHQWHUFDQXVHWKH0$7%B(9(176[POILOHWRFDXVH0$7%,,WR
SOD\DQDXGLRILOHWKDWZLOOLQVWUXFWWKHVXEMHFWWRWXQHRQHRIWKH&200WDVNUDGLRV
WRDVSHFLILFIUHTXHQF\%\EHFRPLQJIDPLOLDUZLWKWKHYDOLGUDQJHRIIUHTXHQFLHV
DYDLODEOHIRUWKH&200WDVNDVH[SODLQHGLQ6HFWLRQWKHH[SHULPHQWHUFDQ
JHQHUDWHDFRPPXQLFDWLRQVHYHQW7KHH[SHULPHQWHUFDQFKRRVHWRXVHWKHDXGLR
ILOHVSURYLGHGLQWKH$XGLR)LOH/LEUDU\RIWKH0$7%,,RUFUHDWHKLVKHURZQDXGLR
ILOHVIRUXVHLQWKH&2007DVN7KH6HFWLRQಯ0XOWL$WWULEXWH7DVN%DWWHU\0$7%
&RPPXQLFDWLRQV7DVN$XGLR6FULSWVDQG)LOHQDPHVರ$SSHQGL[4SURYLGHVPRUH
LQIRUPDWLRQRQKRZWRFUHDWHDQGIRUPDWWKHLQ:DYHIRUP$XGLR)LOH)RUPDW:$9
PHVVDJHV

:KHQD&200HYHQWWDNHVSODFH0$7%,,UHFRUGVLQWKH
0$7%B\\\\PPGGKKGGW[WRXWSXWILOHWKHWLPHRIRFFXUUHQFHRIWKHHYHQWDQG
ZKHWKHUWKHLQVWUXFWLRQZDVGLUHFWHGWRWKHಯ1$6$ರRUDQRWKHUDLUFUDIW0$7%,,
DOVRUHFRUGVLQWKH&200B\\\\PPKKGGPPW[WRXWSXWILOHWKHIROORZLQJLQIRUPDWLRQ
WKHUDGLRDQGWKHIUHTXHQF\WKDWWKHVXEMHFWZDVLQVWUXFWHGWRWXQHWRWDUJHWUDGLR
DQGWDUJHWIUHTXHQF\WKHUDGLRDQGWKHIUHTXHQF\WKDWWKHVXEMHFWWXQHGWRDQGDQ
LQGLFDWLRQRIZKHWKHURUQRWDVXEMHFWWXQHGWKHUDGLRDQGIUHTXHQF\FRUUHFWO\

0$7%,,XVHVWKHVRXQGFDSDELOLW\LQVWDOOHGLQWKHFRPSXWHUWRSURGXFH
DXGLRIRUWKH&200WDVN,WLVQHFHVVDU\WRKDYHVSHDNHUVRUKHDGSKRQHV
FRQQHFWHGWRWKHFRPSXWHU7KHDXGLRILOHVRIWKH&200WDVNDUHLQ:$9
:DYHIRUP$XGLRIRUPDWDQG0$7%,,SOD\VWKHPXVLQJWKH:LQGRZV0HGLD3OD\HU
6RXQG3OD\HU$3,,WLVUHFRPPHQGHGWKDWWKHH[SHULPHQWHUFRQILUPWKDW:$9ILOHV
FDQEHSOD\HGRQWKHFRPSXWHUV\VWHPSULRUWRLQVWDOOLQJ0$7%,,
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2.5 Resource Management Task 
 
7KH5(60$1WDVNLVORFDWHGLQWKHERWWRPFHQWHURIWKH0$7%,,PDLQ
ZLQGRZ7KHUHVRXUFHPDQDJHPHQWWDVN)LJXUHGHSLFWVDJHQHUDOL]HGIXHO
PDQDJHPHQWV\VWHP

)LJXUH7KH5HVRXUFH0DQDJHPHQW7DVN

7KHDUHDVODEHOHG$WKURXJK)UHSUHVHQWIXHOWDQNV7KHJUHHQOHYHOVZLWKLQ
HDFKWDQNUHSUHVHQWWKHDPRXQWRIIXHOLQWKDWWDQN3XPSVODEHOHGWKURXJK
DUHORFDWHGRQWKHIXHOOLQHVZKLFKFRQQHFWWKHWDQNV7KHQXPEHUVDGMDFHQWWRWKH
WDQNV$'UHSUHVHQWWKHDPRXQWRIIXHOUHPDLQLQJLQWKRVHWDQNV7KHIXHOOHYHOLQ
WKHWDQNVLVDIIHFWHGE\WKHIXHOFRQVXPSWLRQDQGE\WKHDFWLRQVWKDWWKHVXEMHFW
SHUIRUPVRQWKHSXPSV9DOXHVIRUWKHIXHOOHYHODUHXSGDWHGHYHU\VHFRQGVDV
WKHDPRXQWRIIXHOLQWKHWDQNVLQFUHDVHVRUGHFUHDVHV7KHFDSDFLW\RIWDQNV$
DQG%LVXQLWVDQGIRUWDQNV&DQG'WKHFDSDFLW\LVXQLWV7KHWZR
ಯVXSSO\ರWDQNV(DQG)KDYHDQXQOLPLWHGFDSDFLW\
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
7KHUHTXLUHPHQWIRUWKLVWDVNLVIRUWKHVXEMHFWWRPDLQWDLQWKHOHYHORIIXHOLQ
WDQNV$DQG%ZLWKLQsXQLWVRIWKHLQLWLDOFRQGLWLRQRIXQLWVHDFK7KH
WDUJHWLVWRPDLQWDLQXQLWVLQWKHVHWDQNVZLWKDQDFFHSWDEOHWDUJHWUDQJH
VKRZQDVDVKDGHGDUHDRQWKHRXWVLGHRIHDFKWDQN7KHYROXPHRIWKHWDQNVLV
VKRZQLQEODFNWH[WZKHQWKHWDQNOHYHOLVZLWKLQWKHDFFHSWDEOHUDQJHDQGZLWKUHG
WH[WZKHQWKHWDQNOHYHOLVDERYHRUEHORZWKHWDUJHWUDQJH7KHSXPSFDSDFLWLHV
DUHDOVRFRQILJXUDEOHDQGHDFKSXPSKDVDGHIDXOWYDOXH

,QRUGHUWRPDLQWDLQWKHWDVNREMHFWLYHVXEMHFWVPXVWWUDQVIHUIXHOIURPWKH
ORZHUVXSSO\WDQNVWRWDQNV$DQG%)XHOLVWUDQVIHUUHGWKURXJKWKHXVHRIWKH
SXPSV7RDFWLYDWHDSDUWLFXODUSXPSWKHVXEMHFWFOLFNVWKHSXPSಬVODEHOHG
UHFWDQJOHZLWKWKHPRXVHRUSUHVVHVWKHQXPEHURIWKHSXPSRQWKHNH\SDG
&OLFNLQJRQWKHSXPSRUSUHVVLQJWKHNH\DVHFRQGWLPHWRJJOHVWKDWSXPSRII
(DFKSXPSWUDQVIHUVIXHOLQWKHGLUHFWLRQLQGLFDWHGE\WKHDUURZRQLWVODEHO

7KHSXPSVWDWXVLVLQGLFDWHGE\WKHFRORURIWKHSXPS:KHQDSXPSLV
JUHHQWKDWSXPSLVRSHUDWLRQDODQGDFWLYHO\WUDQVIHUULQJIXHO21VWDWH:KHQWKH
SXPSFRORUPDWFKHVWKHEDFNJURXQGFRORURIWKHPDLQZLQGRZWKHSXPSLV
RSHUDWLRQDOEXWLVGHDFWLYDWHG2))VWDWH:KHQWKHSXPSLVUHGWKHSXPSLVQRW
RSHUDWLRQDODQGPD\QRWEHWXUQHGRQ)$,/('VWDWH)LJXUHVKRZVWKDWWKH
YROXPHRIERWKWDQNV$DQG%LVEHORZWKHWDUJHWUDQJH1RWHWKDWWKHOHYHOOLQHLV
EHORZWKHWDUJHWLQGLFDWRUDQGWKHYROXPHLVGLVSOD\HGZLWKUHGWH[WSXPSVDQG
DUH)$,/('SXPSVDQGDUH21DQGSXPSVDQGDUH2)),QWKH
VFHQDULRLOOXVWUDWHGE\)LJXUHIXHOPD\EHDGGHGWRWDQN%ZLWKSXPSVDQG
KRZHYHUWKHYROXPHRIWDQN%ZLOORQO\LQFUHDVHLIWKHFRQWULEXWLRQIURPWKHVHWZR
SXPSVH[FHHGVLWVFRQVXPSWLRQ,QDGGLWLRQVLQFHWDQN$LVDOVREHORZWKHWDUJHW
UDQJHWUDQVIHUULQJIXHOIURPWDQN$WRWDQN%PD\QRWEHDVXFFHVVIXOVWUDWHJ\

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)LJXUH0$7%,,H[HFXWLQJ5(60$13XPS)DLOHYHQWV

,Q)LJXUHWKHIORZUDWHVIRUHDFKSXPSDUHSUHVHQWHGXQGHUWKH3XPS
6WDWXVFROXPQORFDWHGWRWKHULJKWRIWKH5(60$1DUHD7KHOHIWFROXPQXQGHU
WKHಯ)ORZ5DWHVರODEHOFRQWDLQWKHSXPS,'QXPEHUV:KHQDSXPSLV21LWVIORZ
UDWHLVUHSUHVHQWHGQH[WWRWKHSXPSQXPEHULQWKHULJKWFROXPQXQGHUWKHಯ)ORZ
5DWHVರODEHO:KHQDSXPSLV2))LWVIORZUDWHLV]HUR

$VZLWKWKHFRQVXPSWLRQUDWHVIRUWDQNV$DQG%WKHSXPSIORZUDWHVDUH
FRQILJXUDEOH7KHGHIDXOWYDOXHVLQXQLWVSHUPLQXWHDUH

3803B  3803B  3803B  3803B 
3803B  3803B  3803B  3803B 
7$1.B$  7$1.B% 

7KHH[SHULPHQWHUPD\VHOHFWGLIIHUHQWUDWHYDOXHVZLWKLQWKHUDQJH
XQLWVSHUPLQXWHWKURXJKWKH0$7%B&21),*;0/ILOHDVVKRZQLQ6HFWLRQ
7KH\PD\DOVREHGHILQHGWKURXJKDGLDORJZLQGRZLIXVLQJWKH6HW5XQ3DUDPPRGH
VHH$SSHQGL[IRUGHWDLOV

0$7%,,UHFRUGVWKHSXPSVWDWHV21RU2))DQGWKHWDQNOHYHOVDWD
VSHFLILFUHFRUGLQJLQWHUYDOVHWE\WKHH[SHULPHQWHUWKURXJKWKH
0$7%B&21),*;0/ILOH6HFWLRQRUWKH6HW5XQ3DUDPHWHUVVWDUWXSZLQGRZ
17
VKRZQLQ)LJXUH6HFWLRQ7KHGHIDXOWYDOXHIRUWKHUHFRUGLQJLQWHUYDOLV
VHFRQGV7KDWPHDQVWKDWHDFKVHFRQGV0$7%,,UHJLVWHUVWKHWDQN
YROXPHVDQGSXPSVWDWHVGDWDLQWKHSURSHURXWSXWILOH
 
7KHPRGHRIRSHUDWLRQRIWKH5(60$1WDVNLQ0$7%,,YDULHVIURPWKH0$7
%DWWHU\,QWKH0$7%DWWHU\WKH5(60$1WDVNFRXOGRSHUDWHLQWKHDXWRPDWLF
PRGH7KHDXWRPDWLRQRIWKH5(60$1WDVNLVQRWLPSOHPHQWHGLQWKHUHOHDVH
YHUVLRQRI0$7%,,,Q0$7%DWWHU\WKHSXPSVZHUHUHSUHVHQWHGE\UHFWDQJXODU
ER[HV,Q0$7%,,WKHSXPSVDUHLPSOHPHQWHGE\EXWWRQV7KHORFDWLRQRIWKH
ODEHOVIRUWKHSXPSVKDVFKDQJHGLQ0$7%,,,QWKH0$7%DWWHU\WKHODEHOVWKDW
VKRZWKHIXHOFDSDFLW\RI7DQNV&DQG'ZHUHSODFHGXQGHUWKHWDQNV,Q0$7%,,
WKHODEHOVWKDWVKRZWKHIXHOFDSDFLW\RI7DQNV&DQG'DUHSODFHGWRWKHULJKWRI
WDQNV&DQG'7KHODEHOVRIWKHSXPSQXPEHUDQGWKHDUURZDSSHDULQVLGHWKH
SXPSDQGQRWRXWVLGHLWDVLWZDVGRQHLQWKH0$7%DWWHU\
2.6 Workload Rating Scale 
 
:KHQVSHFLILHGE\WKHVFULSWILOHWKH:RUNORDG5DWLQJ6FDOH:56EDVHG
RQWKH1$6$7/;+DUW	6WDYHODQGDSSHDUVLQDIXOOZLQGRZ)LJXUH
:KHQWKH:56LVDFWLYHWKHUXQHODSVHGWLPHULVSDXVHGXQWLOWKHVXEMHFWHLWKHU
VDYHVWKHUDWLQJVRUWKHVFULSWHGSUHVHQWDWLRQWLPHIRUWKDWVFUHHQLVUHDFKHG2QFH
WKH:56HQGVWKHUXQHODSVHGWLPHUUHVXPHV

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
)LJXUH7KH:RUNORDG5DWLQJ6FDOH:56LVEDVHGRQWKH1$6$7/;
 
,Q0$7%,,WKH:56XVHVVOLGHUVWRUDWHWKHZRUNORDG:KHQWKH:56
LQLWLDWHVWKHVOLGHUVDUHSRVLWLRQHGDWWKHFHQWHURIWKHUDQJHRIWKHVXEVFDOHV
8VLQJWKHPRXVHWKHVXEMHFWFKDQJHVWKHSRVLWLRQVRIWKHVOLGHUVLQRUGHUWRVHOHFW
WKHUDWLQJYDOXH2QFHWKHVXEMHFWLVGRQHZLWKDOOWKHVFDOHVWKHSURJUDPZLOO
HQDEOHDಯ6DYH$OOರEXWWRQLQWKHVDPHZLQGRZ0$7%,,GRHVQRWHQDEOHWKHಯ6DYH
$OOರEXWWRQXQOHVVWKHVXEMHFWPRYHVWKHVOLGHUVRIDOOWKHVXEVFDOHV

7KURXJKHGLWLQJWKH0$7%B(9(176[POILOHRUE\XVLQJWKH6HW5XQ3DUDP
ZLQGRZWKHH[SHULPHQWHUFRQWUROVWKHWLPHDWZKLFKWKH7/;LVSUHVHQWHGDQGKRZ
ORQJWKHUDWLQJVFDOHLVGLVSOD\HG
2.7 Summary of Differences between the MAT Battery and 
MATB-II 
 
 ,QRUGHUWRSURGXFHDYHUVLRQRIWKH0$7%DWWHU\WKDWH[HFXWHVLQPRGHUQ
GD\RSHUDWLQJV\VWHPVDQHZLPSOHPHQWDWLRQZDVFUHDWHG7KLVYHUVLRQRIWKH
0$7%DWWHU\ZKLOHUHWDLQLQJWKHRULJLQDOWDVNVDQGWKH:56EDVHGRQWKH1$6$
7/;LVQRWDQH[DFWGXSOLFDWHRIWKHRULJLQDO

1RWDEOHGLIIHUHQFHVLQ0$7%,,DUHDUHGHVLJQHGJUDSKLFDOXVHULQWHUIDFHLQ
NHHSLQJZLWKFXUUHQW:LQGRZVDSSHDUDQFHFRQILJXUDWLRQWKURXJK;0/VFULSWV
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LQVWHDGRIVFULSWVZULWWHQLQSODLQWH[WIRUPDWDQGFKDQJHVLQIRUPDWWLQJDQG
SUHVHQWDWLRQRIWKHSRVWH[SHULPHQWGDWDRIWKHRXWSXWILOHV7KH0$7%,,UHOHDVH
GRHVQRWSUHVHQWO\FRQWDLQDQHTXLYDOHQWYHUVLRQRIWKH$33/<:7DQG$)7(50$7
SURJUDPVWKDWDFFRPSDQLHGWKH0$7%DWWHU\7KRVHSURJUDPVZHUHXVHGWRREWDLQ
UDWLQJVFDOHZHLJKWLQJVDQGDSSO\LQJWKHZHLJKWVWRWKHGDWDILOHVJHQHUDWHGGXULQJ
DQH[SHULPHQWDOVHVVLRQ

7KHRULJLQDO0$7%DWWHU\ZRUNHGRQ06'26RUHDUO\YHUVLRQVRI06
:LQGRZVRSHUDWLQJV\VWHPV:LQGRZV:LQGRZVDQG:LQGRZV)LUVW
(GLWLRQ0$7%,,LVGHVLJQHGWRZRUNLQ:LQGRZV;363:LQGRZV9LVWDDQG
:LQGRZVLQELWPRGH0$7%,,XVHVWKHFRPSXWHUಬVVRXQGFDSDELOLW\DQG
XVHVD86%MR\VWLFN

7KHRULJLQDO0$7%DWWHU\GHIDXOWHGWRDEODFNEDFNJURXQGNQRZQDV
ಯ1HJDWLYH'LVSOD\)DFHರEXWGXULQJVHWXSWKHUHVHDUFKHUFRXOGFKRRVHRWKHUFRORUV
IURPDPRQJDSDOHWWHRIFRORUV0$7%,,XVHVD3RVLWLYH'LVSOD\)DFHZLWK
FRORUVFKRVHQIURPWKH:HE6DIH&RORU3DOHWWH

7KH6<6021VFDOHVLQWKHRULJLQDO0$7%DWWHU\VKRZHGDVPDOO\HOORZ
UHFWDQJOHDWWKHEDVHRIWKHVFDOHZKHQDFRUUHFWUHVSRQVHZDVPDGHFRQILUPLQJD
FRUUHFWLQSXW'DWDZHUHUHFRUGHGIRUDOOVXEMHFWLQSXWVWRWKHWDVNHYHQLIDVLJQDO
ZDVQRWSUHVHQW0$7%,,GRHVQRWJLYHYLVXDOIHHGEDFNRIWKHSHUIRUPDQFHRIWKH
VXEMHFWLQWKHVFDOHVKRZHYHUWKHSURJUDPUHJLVWHUVWKHPRXVHDFWLRQVLQWKH
RXWSXWGDWDILOHIRUWKH6<6021WDVNZLWKDQLQGLFDWLRQRIZKHWKHUWKHVXEMHFW
UHVSRQVHZDVFRUUHFWRUQRW

7KHDSSHDUDQFHRIWKHVFDOHVLPSOHPHQWHGLQ0$7%,,LVDOVRGLIIHUHQWDV
WKHJUDSKLFDOGHVLJQIRUWKHOHYHOLQGLFDWRUVRIWKHVFDOHVKDVFKDQJHG,QWKH0$7
%DWWHU\WKHVFDOHVKDGWLFNPDUNVDQGDUURZVWKDWPRYHGXSDQGGRZQ,Q0$7%,,
WKHVFDOHVDUHLPSOHPHQWHGDVUDQJHEDUJUDSKVZLWKWKHQRUPDOVWDWHSRVLWLRQ
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UDQGRPO\PRYLQJZLWKLQWKHFHQWHUSRUWLRQRIWKHHQWLUHUDQJH,QWKHQRQQRUPDO
VWDWHWKHUDQJHLVHLWKHUVKLIWHGDERYHRUEHORZWKHQRUPDOVWDWH:KLOHWKH0$7
%DWWHU\XVHGDVLQHZDYHIXQFWLRQWRGHWHUPLQHWKHRIIVHWRIWKHVFDOHV0$7%,,
XVHVLQGHSHQGHQWUDQGRPQXPEHUJHQHUDWRUVWRVHOHFWWKHSRVLWLRQRIHDFKVFDOH

7KHDUHDRIWKHVFUHHQIRUWKHWUDFNLQJWDVNIRUWKHRULJLQDO0$7%DWWHU\ZDV
UHFWDQJXODU0$7%,,XVHVDVTXDUHWZRD[LVJULG7KH75$&.WDVNLQWKH0$7
%DWWHU\XVHGWKHVXPRIPXOWLSOHVLQHZDYHIXQFWLRQVIRUWKH;DQG<GLPHQVLRQV
ZLWKDSKDVHUHODWLRQVKLSWRFUHDWHWKHSDWKWKH75$&.WDUJHWZRXOGIROORZ
:LWKQRLQSXWIURPWKHVXEMHFWD/LVVDMRXVILJXUHZRXOGEHWUDFHGRQWKH
VFUHHQZLWKDGMXVWDEOHJDLQ7KLVVXIILFLHQWO\FRPSOH[PRYHPHQWJDYHWKH
DSSHDUDQFHRIDUDQGRPWDUJHWPRYHPHQWZLWKLQWKH75$&.WDVN0$7%,,XVHVD
UDQGRPQXPEHUJHQHUDWRUWRGHWHUPLQHWDUJHWPRYHPHQW7KUHHXSGDWHUDWHVORZ
PHGLXPDQGKLJKDUHDYDLODEOHVRWDUJHWPRYHPHQWPD\GLIIHUIRUGLIIHUHQWPDQXDO
PRGHUHTXLUHPHQWV,QDGGLWLRQWRWKHODEHOLQJZKHQHYHUWKHPRGHFKDQJHV
EHWZHHQWKHDXWRDQGPDQXDOPRGHVWKHJULGRIWKH75$&.WDVNFKDQJHVFRORU
IURPDOLJKWHUVKDGHRIEOXHWRDGDUNHUVKDGHRIEOXH

7KHUHSUHVHQWDWLRQRIWKH6&+(''LVSOD\LQ0$7%,,YDULHVIURPWKHRULJLQDO
0$7%,QWKH0$7%DWWHU\WKHWLFNPDUNVDQGQXPEHUVRIWKHVFDOHZHUHORFDWHG
RQWKHOHIWRIWKHGLVSOD\,Q0$7%,,WKHWLFNPDUNVDQGQXPEHUVDUHORFDWHGLQWKH
FHQWHURIWKHGLVSOD\,QWKH0$7%DWWHU\WKHHODSVHGWLPHUDQGWKHGDWHRIWKHUXQ
DSSHDUHGXQGHUWKHV\VWHPPRQLWRULQJWDVN0$7%,,ಬV6&+(''LVSOD\VKRZVWKH
(ODSVHG7LPHUDQGWKHGDWHLVGLVSOD\HGLQWKHWLWOHEDU

,QWKH0$7%DWWHU\WKHUDGLRQDYLJDWLRQIUHTXHQFLHVZHUHGLVSOD\HGWRWKH
QHDUHVW0+]HJDVLPSOLILFDWLRQRIDFWXDOUDGLRIUHTXHQF\GLVSOD\HG
2  A Lissajous pattern is the looping patterns generated by a Cathode Ray Tube spot when the 
horizontal (X) and vertical (Y) deflection signals are sinusoids. The Lissajous pattern is useful for 
evaluating the delay or phase of two sinusoids of the same frequency. 
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UHVROXWLRQ,Q0$7%,,WKHDFWXDO&LYLO$YLDWLRQ9+)9HU\+LJK)UHTXHQF\EDQGV
DQGIUHTXHQF\LQFUHPHQWVIRUERWKQDYLJDWLRQDQGFRPPXQLFDWLRQUDGLRVDUHXVHG

7RVXSSRUWUDGLRIUHTXHQF\FKDQJHLQVWUXFWLRQV0$7%,,FRQWDLQVDQDXGLR
ILOHOLEUDU\ZKLFKFDQEHSURJUDPPHGIRUXVHLQWKH&200WDVN7KLVDXGLRILOH
OLEUDU\FRQVLVWVRIHLJKWVHWVRI:$9ILOHVHDFK7KHVH:$9ILOHVZHUHUHFRUGHG
E\IRXUGLIIHUHQWLQGLYLGXDOVWRDOORZIRUYDULHW\ZKHQVFULSWLQJ$7&PHVVDJHV)RXU
RIWKHVHWVFRQVLVWRIDOOLQVWUXFWLRQVPDGHE\RQHRIWKHLQGLYLGXDOVDQGWKHRWKHU
IRXUFRQWDLQDPL[RIIURPHDFKLQGLYLGXDO7KH6HFWLRQಯ0XOWLDWWULEXWH7DVN
%DWWHU\0$7%,,&RPPXQLFDWLRQV7DVN$XGLR6FULSWVDQG)LOHQDPHVರ$SSHQGL[4
SURYLGHVLQVWUXFWLRQVRQKRZWRSURGXFHDLUWUDIILFFRQWUROLQVWUXFWLRQVZLWKGLIIHUHQW
LQGLYLGXDOV

,QWKH0$7%DWWHU\ZKHQ5(60$1RSHUDWHGLQWKH$872PRGHQRVXEMHFW
LQWHUYHQWLRQZDVUHTXLUHGIRUWXUQLQJWKHSXPSVRQDQGRII7KHDXWRPDWLRQRIWKH
5(60$1WDVNLVQRWLPSOHPHQWHGLQWKHUHOHDVHYHUVLRQRI0$7%,,

7KHUHLVDYDULDWLRQIURPWKHRULJLQDO0$7%DWWHU\LQKRZWKHVXEMHFW
LQWHUDFWVZLWKWKH:RUNORDG5DWLQJ6FDOHRI0$7%,,,QWKH0$7%DWWHU\WKH
VXEMHFWZDVUHTXLUHGWRPDNHVFDOHLQSXWVIURPWRSWRERWWRPLQ0$7%,,WKH
VXEMHFWFDQFKRRVHWRUDWHWKHVFDOHVLQWKHRUGHUKHVKHGHVLUHVDQGVDYHWKH
UHVSRQVHVRQFHILQLVKHGUDWLQJRUUHVHWWKHUHVSRQVHVDQGVWDUWWKHUDWLQJDJDLQ

7KH0$7%DWWHU\LQFOXGHGDSURJUDP0$76(7WKDWDOORZHGWKH
H[SHULPHQWHUWRVHOHFWUHDGDQGFRQYHUWWKHVFULSWILOHVWREHXVHGE\WKH0$7
%DWWHU\7KHVHVFULSWILOHVZHUH$6&,,WH[WEDVHG0$7%,,XVHVWZR;0/VFULSWV
WKDWGHILQHWKHZD\WKDW0$7%ORRNVDQGH[HFXWHV7KRVHVFULSWVDUHWKH
FRQILJXUDWLRQILOH0$7%B&21),*[PODQGWKHHYHQWVILOH0$7%B(9(176[PO
0$7%B&21),*[POFRQWDLQVDVHULHVRIPRGHVWKDWSURYLGHFDSDELOLWLHVWKDWPD\
EHGHVLUHGGXULQJH[SHULPHQWGHVLJQDQGWHVWLQJRUVXEMHFWWUDLQLQJWKDWPD\QRWEH
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GHVLUHGGXULQJGDWDFROOHFWLRQUXQV([DPSOHVDUHಫ6HW5XQ3DUDPHWHUVಬDQG
ಫ6HOHFW(YHQWVILOHಬPRGHV7KH6HW5XQ3DUDPPRGHDOORZVIRUFRQILJXUDWLRQRIIORZ
UDWHVRI5(60$1DQGWDVNWLPHRXWVDWWKHEHJLQQLQJRIWKHWHVW7KH6HOHFW(YHQW
:LQGRZDOORZVWKHVHOHFWLRQRIDVSHFLILFHYHQWUDWKHUWKDQWKHGHIDXOWHYHQWVILOH
ZKLFKLV0$7%B(9(176[PO7KURXJKWKH$872B67$57PRGHWKHH[SHULPHQWHU
FDQGHFLGHZKHWKHUWRVHW0$7%,,WRVWDUWWKHH[SHULPHQWDOVHVVLRQDXWRPDWLFDOO\
RUVHWLWWRZDLWXQWLOWKHVXEMHFWLQLWLDWHVLW

,QWKH0$7%DWWHU\WKHH[SHULPHQWHUFRQWUROOHGWKHWLPLQJDQGWKH
VHTXHQFLQJRIWKHWDVNVXVLQJDVFULSWFRQVLVWLQJRIDVLQJOH$6&,,WH[WOLQHIRUHDFK
HYHQW)RUH[DPSOHWRUDLVH6FDOHXSDWWLPHWKHLQVWUXFWLRQZDV
ZULWWHQDVIROORZLQJ
6&$/(83
,Q0$7%,,WKHHYHQWVIROORZWKH;0/V\QWD[ZKLFKLVEDVHGXSRQWDJV
HOHPHQWVDQGDWWULEXWHV7KHFRUUHVSRQGLQJOLQHVRIFRGHWRUDLVH6FDOHXSDW
WLPHLVLOOXVWUDWHGLQ)LJXUH

<!-- SYSMON SCALES -->
<!-- System Monitoring - Move SCALE THREE UP -->
<event startTime=" 0:22:19 ">
<sysmon>
<monitoringScaleNumber>THREE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>   
)LJXUH;0/(QWULHVIRUD6<60216FDOH7KUHH83(YHQW

 ,QWKH0$7%DWWHU\WKHH[SHULPHQWHUFRXOGHLWKHUNHHSWKHGDWDILOHVLQ
XQLTXHO\LGHQWLILHGILOHVZLWKWKHILOHQDPHEDVHGRQFXUUHQWGDWHDQGWLPHRUFUHDWH
ಯWHVWರGDWDILOHVIRUFKHFNRXWSXUSRVHVZKLFKZHUHRYHUZULWWHQZLWKDVXEVHTXHQW
WHVWUXQ,Q0$7%,,DOORXWSXWILOHVKDYHWKHVDPHಯ\HDUBPRQWKGD\KRXUPLQXWHರ
VXIIL[FRUUHVSRQGLQJWRWKHVWDUWWLPHRIWKH0$7%,,VHVVLRQWKDWWKH\FRUUHVSRQGWR
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HJWKHVXIIL[IRUWKHQDPHRIDQRXWSXWILOHJHQHUDWHGDW$0RQ'HFHPEHU
ZRXOGEHBB

$VWDQGDORQHಯ$)7(50$7ರSURJUDPDFFRPSDQLHGWKH0$7%DWWHU\LQRUGHU
WRHVWDEOLVKWKHZHLJKWLQJVIRUWKH:RUNORDG5DWLQJ6FDOH7KHಯ$33/<:7ರ
SURJUDPZDVXVHGWRDSSO\UDWLQJVVFDOHVREWDLQHGWKURXJKಯ$)7(50$7ರWRWKH
DSSURSULDWHZHLJKWLQJDQGGDWDILOHV:KLOH0$7%,,LPSOHPHQWVWKH:RUNORDG
5DWLQJ6FDOHEDVHGRQWKH1$6$7/;VFDOHVWKHZHLJKWLQJFRPSDULVRQVDQG
DOJRULWKPLVQRW\HWLPSOHPHQWHG

0$7%,,DOORZVWKHFRQILJXUDWLRQRIWKHPHQXLWHPVEDVHGXSRQWKHPRGHV
VHOHFWHGLQ0$7%B&21),*[PO,WV*8,IHDWXUHVIDFLOLWDWHWHVWLQJRIWKHMR\VWLFN
DQGWKHVRXQGFDSDELOLWLHVRIWKHFRPSXWHUDVZHOODVVHWWLQJXSWKHWDVNVIRU
WUDLQLQJVXEMHFWVLQWKHSURSHURSHUDWLRQRIWKH0$7%,,:KHQWKHH[SHULPHQWHU
HQDEOHVWKH7UDLQPRGHLQWKHFRQILJXUDWLRQILOH0$7%,,GLVSOD\VDಯ7UDLQರPHQX
7KLVPHQXLQFOXGHVRSWLRQVIRUOLVWHQLQJWRDVDPSOHRIXWWHUDQFHVXVHGLQWKH
&200WDVNDQGLQWHUDFWLQJZLWKWKH:RUNORDG5DWLQJ6FDOH,QDVLPLODUIDVKLRQLI
WKHH[SHULPHQWHUHQDEOHVWKH7HVWPRGHRI0$7%,,IHDWXUHVOLNHSHUIRUPLQJDQ
DXGLRWHVWDQGDMR\VWLFNWHVWZLOOEHDYDLODEOHDVSDUWRIWKHಯ7HVWರPHQX6HFWLRQ
JLYHVDGHWDLOHGH[SODQDWLRQRQWKH0$7%,,PRGHVRIRSHUDWLRQ
 
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
3 Installation and Setup 
3.1 Installation 
 
3ULRUWRLQVWDOOLQJWKH0$7%,,WKHXVHUVKRXOGUHIHUWRWKH5HDG0H)LOH)LUVWW[W
ILOHORFDWHGLQWKHPDLQIROGHURIWKH0$7%5HOHDVHDQGOHDUQDERXWWKHFRQWHQWVRI
WKHUHOHDVHSDFNDJHLWVILOHVWUXFWXUHDQGWKHFRQVWUXFWLRQRIWKH
0$7%B&21),*[PODQGWKH0$7%B(9(176[POILOHV7KHXVHUVKRXOGUHYLHZWKH
FRQWHQWVRIWKH0$7%,,UHOHDVHSDFNDJHWRJHWIDPLOLDULW\ZLWKWKH$XGLR)LOH/LEUDU\
DQGRWKHUWRROVWKDWDUHQRWDXWRPDWLFDOO\LQVWDOOHGLQWKHಯ?0$7%ರGLUHFWRU\WKURXJK
WKH0$7%,,VHWXSSURFHVVGHVFULEHGEHORZ

,QRUGHUWRLQVWDOOWKHDSSOLFDWLRQLWLVQHFHVVDU\WRDFFHVVWKH0$7%IROGHU
DQGORFDWHWKHಯ?,QVWDOOರGLUHFWRU\


)LJXUH/RFDWLQJWKHಯ?,QVWDOOರIROGHULQWKH0$7%GLUHFWRU\

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)LJXUH([SDQGWKHಯ0$7%BYBBB5HOರ'LUHFWRU\
)LJXUH([SDQGWKHಯ?,QVWDOOರGLUHFWRU\

$IWHUH[SDQGLQJWKHಯ?,QVWDOOGLUHFWRU\ರ)LJXUHGRXEOHFOLFN
6HWXS0$7%,,PVLWREHJLQWKHLQVWDOODWLRQ)LJXUHDQGIROORZWKHGLUHFWLRQVRQ
WKHGLDORJER[HVWKDWDSSHDU,IGHVLUHGDFFHSWWKHGHIDXOWVHWWLQJVLQWKHGLDORJ
ER[HVDQGFOLFNಯ1H[Wರ)LJXUH

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)LJXUH6HOHFWWKHಯ1H[WರEXWWRQDWWKHಯ:HOFRPHರVFUHHQ
)LJXUH,IGHVLUHGDFFHSWWKHGHIDXOWYDOXHVDQGFOLFNWKHಯ1H[WರEXWWRQ

6HOHFWಯ1H[WರDIWHUYLHZLQJWKH,QVWDOODWLRQ&RQILUPDWLRQ6FUHHQ)LJXUH
7KHLQVWDOODWLRQZLOOGLVSOD\DSURJUHVVVFUHHQZKLOHLWLQVWDOOVWKHDSSOLFDWLRQ)LJXUH

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
)LJXUH6HOHFW1H[WWRFRQILUPWKHLQVWDOODWLRQ

)LJXUH3URJUHVV6FUHHQ

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)LJXUH&OLFNಯ&ORVHರDIWHUWKHLQVWDOODWLRQLVGRQH

 2QFHWKHSURJUDPLVLQVWDOOHGWKHGHIDXOWORFDWLRQIRUWKHH[HFXWDEOHILOH
0$7%,,H[HLVWKH?0$7%IROGHURQWKHPDLQGULYHRIWKHFRPSXWHU)LJXUH,Q
WKHIROORZLQJGHVFULSWLRQLWLVDVVXPHGWKDWWKHPDLQGULYHLVWKHGULYH&?


)LJXUH7KHಯ?0$7%ರ'LUHFWRU\

 7KHQHZO\LQVWDOOHGಯ?0$7%ರ'LUHFWRU\FRQWDLQVILYHVXEGLUHFWRULHVZKLFK
DUH$XGLR'DWD+HOS,FRQVDQG;0/,WDOVRFRQWDLQV'//FRPSRQHQWVQHFHVVDU\
WRKDQGOHWKHMR\VWLFNLQSXW7KHಯ?0$7%?$XGLRರGLUHFWRU\FRQWDLQVDXGLRILOHV
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WKDWFDQEHXVHGIRUWKH&200WDVN7KRVHILOHVDUHRQO\SDUWRIDPRUH
FRPSUHKHQVLYHFROOHFWLRQRIDXGLRILOHVWKDWLVQRWFRSLHGWRWKHಯ?0$7%ರGLUHFWRU\
GXULQJLQVWDOODWLRQ)LJXUH7KHH[SHULPHQWHUQHHGVWRORFDWHWKHFRPSOHWH
DXGLRILOHOLEUDU\LQWKHUHOHDVHSDFNDJHRUUHOHDVH&'DQGFRS\WKHPWRWKH
ಯ?0$7%?$XGLRರGLUHFWRU\RIWKHPDLQFRPSXWHUGULYH

7KHFRPSUHKHQVLYHDXGLRILOHOLEUDU\ORFDWHGLQWKHUHOHDVHSDFNDJHFRQVLVWV
RIVHWVRIDXGLRILOHVIRUXVHZLWKWKHFRPPXQLFDWLRQVWDVN)LJXUH,WDOVR
FRQWDLQVH[WUDDXGLRILOHVXVHGIRUWHVWLQJ7KHVHWVRIDXGLRILOHVWKDWDUH
FRQWDLQHGLQVXEIROGHUVXQGHUWKHಯ?$XGLRರGLUHFWRU\RIWKHUHOHDVHSDFNDJHDUH
QDPHG)(0$/(B92,&(B6(7B)(0$/(B92,&(B6(7B0$/(B92,&(B6(7B
0$/(B92,&(B6(7B0,;('B6(7B0,;('B6(7B0,;('B6(7BDQG
0,;('B6(7B7KHILUVWIRXUIROGHUVFRQWDLQWKHVRXQGUHFRUGLQJVRIRQH
LQGLYLGXDO7KHRWKHUIRXUVHWV0,;('B6(7BWR0,;('B6(7BFRQWDLQDPL[RI
WKHIRXUYRLFHV
 
)LJXUH)ROGHUVQRWFRSLHGWRWKH0$7%GLUHFWRU\GXULQJLQVWDOODWLRQ

7KHIROGHUVVKRZQLQ)LJXUHDUHQRWFRSLHGWRWKH?0$7%GLUHFWRU\
DXWRPDWLFDOO\EXWFDQEHDFFHVVHGE\H[SDQGLQJWKHಯ?$XGLRರGLUHFWRU\LQWKH
0$7%,,UHOHDVHSDFNDJH
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3.2  Launching MATB-II 
 
7RSUHSDUH0$7%,,IRULQLWLDOXVHHQVXUHWKDWWKH0$7%B&21),*;0/DQG
WKH0$7%B(9(176ILOHVDUHORFDWHGLQWKH?0$7%?;0/IROGHURIWKHPDLQGULYHRI
WKHFRPSXWHU7KHYHUVLRQRIWKH0$7%B&21),*;0/ILOHWKDWFRPHVZLWKWKH
LQVWDOODWLRQFRQWDLQVGHIDXOWVHWWLQJVWKDWWKHH[SHULPHQWHUFDQFKDQJHWRPRGLI\WKH
DSSHDUDQFHDQGRSHUDWLRQRI0$7%,,

7KH0$7%B(9(176[POILOHWKDWFRPHVZLWKWKHLQVWDOODWLRQFRQWDLQVFRGH
WKDWVKRZVKRZWRJHQHUDWHVWDWHFKDQJHVLQWKHWDVNHOHPHQWV7KHGHIDXOW
0$7%B(9(176[POILOHLVFUHDWHGIRULOOXVWUDWLYHSXUSRVHVRQO\DQGLVQRWLQWHQGHG
WREHXVHGH[SHULPHQWDOO\

&RSLHVRIWKH0$7%B&21),*[PODQGWKH0$7%B(9(176[PODUHDOVR
SURYLGHGLQWKH?0$7%?;0/IROGHURIWKHUHOHDVHSDFNDJH,IQHFHVVDU\WKHILOHV
FDQEHPRYHGE\DFFHVVLQJWKRVHIROGHUVDQGFRS\LQJWKHILOHV
0$7%B&21),*;0/DQG0$7%B(9(176[POWRWKH?0$7%?;0/IROGHU

2SHQ0$7%,,DV\RXZRXOGDQ\RWKHUDSSOLFDWLRQRQD0LFURVRIW:LQGRZV
FRPSXWHU$FRQYHQLHQWZD\RIODXQFKLQJ0$7%,,LVWKURXJKVHWWLQJWKH0$7%,,
VKRUWFXWRQWKH'HVNWRSWRUXQ0$7%,,H[HRUWKURXJKWKH6WDUW0HQX

 
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3.3  MATB-II Startup Windows 
 
,IXVLQJDQXQHGLWHGYHUVLRQRIWKH0$7%B&21),*[POLQFOXGHGZLWKWKH
GLVWULEXWLRQDWVWDUWXS0$7%,,ZLOORSHQWKH6HOHFW(YHQWV)LOHVGLDORJ)LJXUH


)LJXUH6HOHFWLQJDQ(YHQWV)LOHIRUH[HFXWLRQ

7KLVGLDORJDOORZVWKHVHOHFWLRQRIWKHHYHQWVILOHWREHXVHGGXULQJWKH0$7%
VHVVLRQ%\GHIDXOWLIDQHYHQWVILOHLVQRWVHOHFWHGLQWKH6HOHFW(YHQWVGLDORJ
0$7%,,ORDGVWKH0$7%B(9(176[POILOH7KHH[SHULPHQWHUFDQHQDEOHWKH
6HOHFW(YHQWV)LOHGLDORJE\VHWWLQJWKH6(/(&7B(9(176),/(B02'(NH\WRಯWUXHರ
LQWKH0$7%B&21),*[POILOH

0$7%,,DOVRGLVSOD\VDGLDORJER[WKDWDOORZVWKHH[SHULPHQWHUWRFKDQJH
WKH0$7%,,UXQSDUDPHWHUVZKHQWKH6(7B581B3$5$06B02'(NH\LVVHWWR
ಯWUXHರLQ0$7%B&21),*[PO7KLVGLDORJER[DOORZVWKHXVHUWRPRGLI\
FRQILJXUDWLRQVHWWLQJVWKDWDUHOLVWHGLQWKH0$7%B&21),*[PO7KHVHWWLQJVGRQH
WKURXJKWKH6HW5XQ3DUDPGLDORJVDUHRQO\YDOLGIRUWKHUXQWRZKLFKWKHFKDQJHV
DUHDSSOLHG7KRVHFKDQJHVZLOOQRWEHVDYHGIRUVXEVHTXHQWUXQV,IWKHXVHU
ZLVKHVWRPDNHWKHFKDQJHVSHUPDQHQWKHVKHQHHGVWRHGLWDQGVDYHWKHPWR
0$7%B&21),*[PO7KHVHWWLQJVWKDWFDQEHPRGLILHGWKURXJKWKH6HW5XQ3DUDP
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LQFOXGHWKHIORZUDWHVIRUWKHWDQNVDQGSXPSVRI5(60$1WKHUHFRUGLQJLQWHUYDOV
IRU75$&.DQG5(60$1WKHWLPHRXWVIRUWKH6<6021&200DQG:RUNORDG
5DWLQJ6FDOHHYHQWV)LJXUH7KRVHVHWWLQJVDUHOLVWHGDVWKHQRQPRGH
YDOXHVRIWKH0$7%B&21),*[PO



)LJXUH7KH6HW5XQ3DUDPHWHUV:LQGRZV

6HH6HFWLRQWROHDUQPRUHDERXWFKDQJLQJWKHRSHUDWLRQPRGHVRI
0$7%,,
 
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3.4  Joystick Detection
 
'XULQJLQLWLDOL]DWLRQ0$7%,,FKHFNVIRUWKHSUHVHQFHRIDMR\VWLFN,IWKH
MR\VWLFNLVQRWGHWHFWHGWKHಯ-R\VWLFN1RW)RXQGರGLDORJLVGLVSOD\HG)LJXUH


)LJXUH-R\VWLFN1RW)RXQG(UURU

,QWKHDEVHQFHRIDMR\VWLFN0$7%,,ZLOOSURFHHGZLWKRXWWKH75$&.WDVN
RQFHWKHಯ-R\VWLFN1RW)RXQGರGLDORJLVFORVHG)LJXUH,IWKHH[SHULPHQWHU
LQWHQGVWRUXQWKHDSSOLFDWLRQZLWKWKHMR\VWLFNKHVKHPXVWH[LWWKHDSSOLFDWLRQ
FRQQHFWWKHMR\VWLFNDQGH[HFXWH0$7%,,DJDLQ


)LJXUH0$7%,,([HFXWLQJZLWKRXWWKH7UDFNLQJ7DVN

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3.5 Operation of MATB-II in Training and Testing Modes 
 
:KHQRSHUDWLQJLQ7UDLQPRGH)LJXUH0$7%,,GLVSOD\VD7UDLQPHQX
LQWKHWRSWRROEDUWKDWDOORZVWKHXVHUWRSOD\VDPSOH&200WDVNDXGLRILOHVDQG
FRPSOHWHDZRUNORDGUDWLQJVHVVLRQ


)LJXUH7KH0$7%,,PHQXVKRZLQJWKH7UDLQRSWLRQ

:KHQRSHUDWLQJLQ7HVWPRGH)LJXUH0$7%,,DGGVD7HVWPHQXWKDW
DOORZVWKHH[SHULPHQWHUWRSOD\DXGLRILOHVDQGYLHZLQIRUPDWLRQVXFKDVWKH
VFKHGXOHGHYHQWVWKHVWDUWDQGVWRSWLPHVRIWKH&200DQG75$&.VHVVLRQVWKH
WDQNIORZDQGFRQVXPSWLRQUDWHVIRU5(60$1

35

)LJXUH0$7%,,*8,ZLWKWKH7HVWRSWLRQHQDEOHG

,QHLWKHUWKH7HVWRU7UDLQPRGHV0$7%,,GLVSOD\VZKLWHEDFNJURXQGWH[W
ER[HVWKDWSURYLGHDGGLWLRQDOGDWDVXFKDVWKHWDUJHWSRVLWLRQLQWKH75$&.WDVN
DQGHYHQWWLPHUVWKDWDSSHDUZLWKLQWKHWDVNVZKHQHYHUDQHYHQWLVDFWLYH,QWKH
H[DPSOHEHORZ)LJXUHWKHYROXPHVRIWDQNV(DQG)DUHFRQVWDQW7KHODEHOV
WRWKHOHIWDQGULJKWRISXPSLQGLFDWHWKHFRQVXPSWLRQUDWHVRIWDQNV$DQG%


)LJXUH5(60$1VKRZVXSGDWHUDWHVDQGFRQVXPSWLRQUDWHVIRUWKHWDQNV

 
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4   Control of Task Events 
 
7ZRILOHVFRQWUROWKHEHKDYLRURI0$7%,,GXULQJDUXQ7KHVHDUHWKH0$7%
FRQILJXUDWLRQILOH0$7%B&21),*[PODQGWKH0$7%HYHQWVILOH0$7%B(9(176
[PO,I0$7%,,GRHVQRWILQGWKH0$7%B&21),*[POILOHLQWKHFRUUHFWSDWKRQVWDUW
XSLWZLOOGLVSOD\WKHGLDORJVKRZQLQ)LJXUH


)LJXUH0$7%B&21),*[POILOHQRWIRXQGGLDORJ
4.1 The MATB_CONFIG.xml file 
 
7KHFRQILJXUDWLRQILOHDOORZVWKHHQDEOLQJRIPRGHVDQGIHDWXUHVGHVLJQHGWR
IDFLOLWDWHH[SHULPHQWVHWXSDQGVXEMHFWWUDLQLQJ7KHGHIDXOWVHWWLQJVDUHWKRVH
GHHPHGDSSURSULDWHIRUGDWDFROOHFWLRQUXQV,QDGGLWLRQWKHGHIDXOWWLPHRXWVRIWKH
WDVNVDUHDOVRGHILQHGLQWKH0$7%B&21),*[POILOH$QDQQRWDWHGVQLSSHWRI
FRGHIURPWKH0$7%B&21),*;0/ILOHLVLQFOXGHGLQ)LJXUH
4.1.1 Elements of the MATB_CONFIG.xml file 
7KH0$7%B&21),*;0/ILOHGHWHUPLQHVWKH0$7%,,RSHUDWLRQDOPRGHV
DQGFRQWDLQVIRXUGLIIHUHQWW\SHVRIFRQILJXUDWLRQGDWDXVHGE\WKHDSSOLFDWLRQ
$VHWRI%RROHDQPRGHVZKLFKFRQWUROWKHIXQFWLRQDOLW\RI0$7%,,7KH
H[SHULPHQWHUFDQFKDQJHWKH0$7%,,PRGHVEDVHGXSRQH[SHULPHQWDOQHHGV
5HVRXUFHPDQDJHPHQWWDVN5(60$1SXPSVYROXPHWULFYDOXHVDQGPDLQWDQN
FRQVXPSWLRQUDWHVLQXQLWVSHUPLQXWH
7LPHRXWYDOXHVLQVHFRQGVIRUWKHFRPPXQLFDWLRQV&200DQGV\VWHP
PRQLWRULQJ6<6021WDVNVDQGWKH:RUNORDG5DWLQJ6FDOH:567KHWLPHRXWLV
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WKHDPRXQWRIWLPHLQVHFRQGVWKDW0$7%,,ZLOOZDLWEHIRUHUHWXUQLQJWKHOLJKWV
VFDOHVRUWKHUDGLREDFNWRDQRPLQDOQRUPDOVWDWH7KHOLJKWVDQGVFDOHVKDYH
LQGHSHQGHQWWLPHRXWYDOXHV7DEOHGHVFULEHVWKHPRGHVRIWKH0$7%,,
5HFRUGLQJLQWHUYDOVDWZKLFKWKHGDWDZLOOEHUHJLVWHUHGLQWKH0$7%,,ಬVRXWSXW
ILOHV

)LJXUH$QDQQRWDWHGVQLSSHWRIFRGHIURPWKH0$7%B&21),*[POILOH
 
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4.1.2     MATB-II operational modes 
 
7DEOHOLVWVWKH0$7%,,RSHUDWLRQDOPRGHVWKDWFDQEHVSHFLILHGWKURXJK
WKH0$7%B&21),*[POILOH%\VHWWLQJWKHVHPRGHVWRHLWKHUWUXHRUIDOVHDQ
H[SHULPHQWHUFDQHQDEOHRUGLVDEOHIHDWXUHVRQWKH0$7%,,JUDSKLFDOXVHU
LQWHUIDFHDQGPRGLI\WKHEHKDYLRURIWKHDSSOLFDWLRQ
7DEOH0$7%,,0RGHV

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4.1.3 Timeout Values 
)LJXUHVKRZVWKHVHFWLRQRIWKHFRQILJXUDWLRQILOHWKDWGHILQHVWKH
WLPHRXWVRIWKH0$7%,,WDVNV,Q)LJXUHWKHWLPHRXWIRUWKHV\VWHPPRQLWRULQJ
VFDOHVLVVHFRQGVDQGWKHWLPHRXWIRUWKHV\VWHPPRQLWRULQJOLJKWVLV
VHFRQGV7KHWLPHRXWYDOXHVVKRZQLQWKHH[DPSOHIRUWKH:RUNORDG5DWLQJ6FDOH
:56DQGWKHFRPPXQLFDWLRQWDVNLVVHFRQGVHDFK7KLVPHDQVWKDWWKH
VXEMHFWKDVVHFRQGVWRUHVSRQGEHIRUHWKHWDVNUHVHWVDQG0$7%,,UHFRUGVDQ
HQWU\LQWKHRXWSXWILOHLQGLFDWLQJWKDWWKHWDVNWLPHGRXW7KHWLPHUVVWDUWRQFHDQ
HYHQWLVSURFHVVHG7KHWLPHRXWYDOXHIRUWKH&200WDVNLQFOXGHVWKHWLPHIRU
SUHVHQWDWLRQRIWKHDXGLRPHVVDJH

)LJXUH7LPHRXWSURSHUWLHVIRUWKHWDVNVVSHFLILHGLQWKH0$7%B&21),*[POILOH

7KHYDOLGUDQJHIRUWLPHRXWYDOXHVLVIURPVHFRQGVWKURXJKVHFRQGV
,IWKHH[SHULPHQWHUVHWVWKHWLPHRXWYDOXHVRXWVLGHWKDWUDQJH0$7%,,RYHUULGHV
WKHYDOXHVRXWVLGHWKLVUDQJHZLWKWKHGHIDXOWYDOXHVSUHVHQWHGLQ7DEOH

7DEOH'HIDXOWVHWWLQJVIRUWLPHRXWVLQWKH0$7%B&21),*[PO



<!-- Time Out in seconds... -->
<name type="TIMEOUT">
<RATE>30</RATE>
<TASK_COMM>30</TASK_COMM>
<TASK_SYSMON_SCALES>10</TASK_SYSMON_SCALES>
<TASK_SYSMON_LIGHTS>15</TASK_SYSMON_LIGHTS>
</name> 


7$6. 7LPHRXWVLQVHFRQGV
5$7( 
&200 
6<60216&$/(6 
6<6021/,*+76 
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4.1.4 Recording Intervals 
)LJXUHVKRZVWKHODVWSRUWLRQRIWKH0$7%B&21),*[POZKLFKVHWVXS
UHFRUGLQJLQWHUYDOVIRUWKHWUDFNLQJDQGUHVRXUFHPDQDJHPHQWWDVNV




)LJXUH5HFRUGLQJLQWHUYDOVVHWLQWKH0$7%B&21),*[POILOH

,Q)LJXUHWKHUHFRUGLQJLQWHUYDOIRUWKH75$&.WDVNLVVHFRQGV
ZKLFKPHDQVWKDW0$7%,,UHFRUGVWKHURRWPHDQVTXDUHGHYLDWLRQRIWKHWDUJHW
IURPWKHFHQWHUSRLQWLQSL[HOXQLWV506'&HYHU\VHFRQGVZKLOHWKHWDVNLVLQ
PDQXDOPRGH(DFKVHFRQGV0$7%,,DOVRUHJLVWHUVWKHWDQNYROXPHVDQG
SXPSVWDWHVGDWDLQWKHSURSHURXWSXWILOH7DEOHVKRZVWKHGHIDXOWYDOXHVIRU
WKHUHFRUGLQJLQWHUYDOVRIWKH75$&.DQGWKH5(60$1WDVNV

7DEOH'HIDXOWUHFRUGLQJLQWHUYDOVIRU75$&.DQG5(60$1




<!-- Recording Interval in seconds... -->
<name type="RECORDING_INTERVAL">
<TASK_TRACK>15</TASK_TRACK>
<TASK_RESMAN>30</TASK_RESMAN>
</name>

7$6. 5HFRUGLQJ,QWHUYDOVLQVHFRQGV
75$&. 
5(60$1 
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4.1.5 Creating and Saving a Customized Configuration 
File
7KHXVHUFDQFKDQJHDQ\RIWKHGHIDXOWVHWWLQJVRIWKHFRQILJXUDWLRQILOHE\
HGLWLQJ0$7%B&21),*[PO%HIRUHWKHXVHUPDNHVFKDQJHVWRWKH
0$7%B&21),*[POILOHLWLVUHFRPPHQGHGWRSUHVHUYHDFRS\RIWKHGHIDXOW
FRQILJXUDWLRQILOH7KHRULJLQDOFRQILJXUDWLRQILOHWKDWFRPHVZLWKWKH0$7%,,
UHOHDVHFDQEHVDYHGDV0$7%B&21),*GHIDXOW[PORUVLPLODUQDPHWRDOORZ
UHWXUQLQJWRWKHGHIDXOWFRQGLWLRQVLQDODWHUWLPHLIGHVLUHG

0$7%,,PXVWILQG0$7%B&21),*[PODQ\RWKHUILOHQDPHZLOOEHLJQRUHG,I
WKHH[SHULPHQWHUKDVYDULDWLRQVRIWKHFRQILJXUDWLRQILOHVDYHGXQGHUGLIIHUHQW
QDPHVKHVKHZLOOQHHGWRUHQDPHWKHGHVLUHGILOHWR0$7%B&21),*[POVRLWFDQ
EHXVHGE\0$7%,,7KH0$7%B&21),*[POQHHGVWREHVDYHGDWWKH
?0$7%?;0/IROGHU

7KDWPLJKWEHWKHFDVHLIWKHH[SHULPHQWHUGHVLUHVWRKDYHRQHFRQILJXUDWLRQ
ILOHIRUWUDLQLQJDQGDGLIIHUHQWRQHIRUGDWDFROOHFWLRQ$QDPLQJFRQYHQWLRQOLNH
0$7%B&21),*WUDLQ[PODQG0$7%B&21),*UXQ[POFDQEHXVHGWREHDEOHWR
GLVWLQJXLVKEHWZHHQWKHILOHVEXWWKHILOHVQHHGWREHUHQDPHGWR
0$7%B&21),*[POSULRUWRXVHZLWK0$7%,,
4.2 The MATB_EVENTS.xml File 
 
6XEMHFWVUHVSRQGWRDVHULHVRIHYHQWVVSHFLILHGLQDQHYHQWVILOHZKLFKXVHV
([WHQVLEOH0DUNXS/DQJXDJH;0/VSHFLILFDWLRQ7KHGHIDXOWILOHQDPHIRUWKH
HYHQWVILOHLV0$7%B(9(176[PO7KHH[SHULPHQWHUFDQFUHDWHFXVWRPL]HGHYHQWV
ILOHVWKDWPLJKWEHVHOHFWHGIRUH[HFXWLRQLQ0$7%,,8QOLNHWKHFRQILJXUDWLRQILOH
ZKLFKKDVWREHQDPHGDVWKH0$7%B&21),*[POFXVWRPL]HGHYHQWVILOHVFDQEH
VDYHGXQGHUQDPHVRWKHUWKDQWKHGHIDXOWQDPH0$7%B(9(176[PO
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
7KURXJKWKHXVHRIWKHHYHQWVILOHWKHH[SHULPHQWHUFDQVHWXSFRQWURO
HYHQWVIRUWKHWDVNVDQGFKDQJHWKHVWDWHRI0$7%,,WDVNFRPSRQHQWVVXFKDV
OLJKWVVFDOHVSXPSVDQGFRPPXQLFDWLRQVPHVVDJHV
4.2.1 Editing the Events File Manually 
 
7KHIROORZLQJH[SODQDWLRQRIWKHVWUXFWXUHRIWKHHYHQWVILOHLQWURGXFHVWKH
;0/V\QWD[UHTXLUHGWRFRQWUROWKHWDVNVDQGFRQVWUXFWWKHHYHQWVWREHH[HFXWHG
E\WKH0$7%,,IRUSUHVHQWDWLRQWRWKHVXEMHFW$IWHUDEULHIQRWHUHJDUGLQJWKH
;0/V\QWD[IRUWKHRSHQLQJDQGFORVLQJPDUNXSHOHPHQWVVQLSSHWVRIFRGHZLOOEH
XVHGWRLOOXVWUDWHWKHYDULRXVFRPSRQHQWVQHHGHGWRFUHDWHDQHYHQWVILOH

7KHUHDUHVHYHUDOGLIIHUHQWW\SHVRIHYHQWVHDFKZLWKGLIIHUHQWFKLOG
HOHPHQWV&RQWUROHYHQWVXVHFRQWURO!HOHPHQWWDJVDQGFDQEHXVHGWRPDQDJH
WKHIORZRIWKHUXQDQGH[FOXGHWDVNVLIGHVLUHG6FKHGXOLQJHYHQWVXVHVFKHG!
DQGFDQEHXVHGWRGHILQHWKHSDUDPHWHUVIRUPDQXDODQGDXWRPDWLFWDVNUHVSRQVH
VHVVLRQV(DFKWDVNRWKHUWKDQWKH75$&.WDVNKDVLWVRZQHOHPHQWWDJHJ
FRPP!UHVPDQ!DQGV\VPRQ!6LQFHWKH75$&.WDVNLVHLWKHULQDXWRPDWLF
RUPDQXDOPRGHLWVVWDWHLVWRJJOHGE\VFKHGXOLQJHYHQWV(DFK:56HYHQWLV
ODXQFKHGZLWKWKHZUV!HOHPHQWWDJ
4.2.2 MATB-II Events File Structure 
7KHURRWHOHPHQWIRUDOO0$7%HYHQWVILOHLVVKRZQLQ)LJXUH7KRVHWDJV
FRPSULVHZKDWLVFDOOHGWKHURRWHOHPHQWIRUWKH0$7%HYHQWVILOH7KHUHVWRIWKH
0$7%B(9(176[POILOHFRQWHQWLVHQFORVHGEHWZHHQWKH0$7%B(9(176!DQG
WKH 0$7%B(9(176! WDJV,WLVLPSRUWDQWWRIROORZWKHFRUUHFW;0/V\QWD[ZKHQ
FRQVWUXFWLQJHYHQWVILOHVILOHVZLWKLQFRUUHFW;0/V\QWD[ZLOOQRWEHSURFHVVHGE\
0$7%,,
43




)LJXUH0$7%,,(YHQWV)LOH5RRW(OHPHQW

&RQWUROVSUHFHGHWKHOLVWRIVFKHGXOLQJDQGWDVNHYHQWV&RQWUROHYHQWVDUH
XVHGWRERWKಯ67$57ರDQGಯ6723ರDUXQ1RWHWKHಯVWDUW7LPHರDWWULEXWHIROORZLQJWKH
HYHQW!HOHPHQWVLQ)LJXUH7KHಯVWDUW7LPHರDWWULEXWHUHSUHVHQWVWKHUXQ
HODSVHGWLPHDWZKLFKWKHHYHQWZLOOEHSURFHVVHGDQGLVUHTXLUHGDIWHUDOOಯHYHQWರ
HOHPHQWV7KHHYHQWಯVWDUW7LPHರIRUDFRQWURO!HOHPHQWZLWKWKHಯ(1'ರYDOXH
VLJQLILHVWKHHQGRIWKHUXQDIWHUZKLFKQRRWKHUHYHQWVZLOOEHSURFHVVHG

<MATB_EVENTS>
<!-- Start MATB Timer -->
<event startTime="0:00:00">
<control>START</control>
</event>
</MATB_EVENTS>
<MATB_EVENTS>
<!-- Stop MATB Timer and 
end experiment -->
<event startTime="0:20:00">
<control>END</control>
</event>
</MATB_EVENTS>
)LJXUH&RQWURO(YHQWVWKDWಯ67$57ರDQGಯ6723ರDUXQ

,Q)LJXUHWKHWLPHULVVWDUWHGDWWLPHDQGVWRSSHGDWHODSVHGWLPH
7KH;0/V\QWD[WRGHVLJQDWHDVWDUWWLPHIRUDQHYHQWLV<event
startTime="h:mm:ss">ZKHUHಯVWDUW7LPHರLVDQDWWULEXWHಯKರVWDQGVIRUWKHKRXU
ಯPPರIRUWKHPLQXWHVDQGಯVVರIRUWKHVHFRQGV,QWKHH[SUHVVLRQevent
startTime="0:20:00" WKHVWULQJಯರDSSHDUVZLWKLQTXRWHV,WLVQHFHVVDU\WR
XVHTXRWHVZKHQDVVLJQLQJDWLPHYDOXHWRWKHVWDUW7LPHDWWULEXWH7KHPD[LPXP
OHQJWKRID0$7%,,UXQLVWZRKRXUV,IDUXQH[FHHGVWZRKRXUVDWLQLWLDOL]DWLRQ
0$7%,,ZLOOGLVSOD\WKHGLDORJVKRZQLQ)LJXUH

<MATB_EVENTS>
<!—Rest of the code -->
</MATB_EVENTS>

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)LJXUH(YHQWV)LOH0D[LPXP7LPH(UURU:LQGRZ
4.2.3 SYSMON and RESMAN Activation 
8QOLNHWKH&200DQG75$&.WDVNVZKLFKPD\KDYHPXOWLSOHVHVVLRQV
ZKHUHVXEMHFWUHVSRQVHPD\EHUHTXLUHGWKH5(60$1DQG6<6021WDVNVUHPDLQ
DFWLYHRQFHWKH\DFFHSWHYHQWV6FKHGXOLQJHYHQWVDUHXVHGWRDFWLYDWHERWKWDVNV
HLWKHUZLWKDVLQJOHHYHQWRUVHSDUDWHO\LIRQO\RQHRIWKHWDVNVZLOOUHVSRQGWR
HYHQWVGXULQJWKHUXQ

<!-- Start Resource Management and System 
monitoring tasks -->
<event startTime="h:mm:ss">
<sched>
<task>RESSYS</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>

)LJXUH6WDUWLQJWKHUHVRXUFHPDQDJHPHQWDQGV\VWHPPRQLWRULQJWDVNV
4.2.4 Setting up System Monitoring Events 
7KH6<6021WDVNKDVVL[FRQWUROVWZRPRQLWRULQJOLJKWVRQWKHWRSDQGIRXU
VFDOHVEHORZWKHOLJKWV$GHVFULSWLRQDQGH[DPSOHVRI6<6021WDVNHYHQWVIROORZ

$IWHULQLWLDWLQJWKHV\VWHPPRQLWRULQJ6<6021WDVNWKHH[SHULPHQWHUFDQ
LQFOXGHFRGHWRFDXVHVWDWHFKDQJHVLQHDFKRQHRIWKHOLJKWVDQGVFDOHVIURPWKH
GHIDXOWVWDWHWRDQRIIQRPLQDOVWDWH
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4.2.4.1 System Monitoring Light Events  

7KHQRUPDOVWDWHRIWKHOHIWDQGULJKWPRQLWRULQJOLJKWVLV21JUHHQDQG
2))JUD\RUEDFNJURXQGUHVSHFWLYHO\:KHQDVLJQDOLVSUHVHQWHGWRWKHVXEMHFW
WKHOHIWPRQLWRULQJOLJKWJRHVRIIDQGEHFRPHVJUD\RUEDFNJURXQGFRORUDQGWKH
ULJKWOLJKWEHFRPHVUHG

7RFKDQJHWKHVWDWHRIWKHOLJKWVRQHVKRXOGJHQHUDWHDVVRFLDWHG;0/
HQWULHV7KHSRVVLEOHW\SHVRIPRQLWRULQJOLJKWHYHQWVDUH*UHHQOLJKWRIIDQG
5HGOLJKWRQ)LJXUHVDQGVKRZWKHV\QWD[IRUWKHVHHYHQWV7KH
VQLSSHWRIFRGHLQ)LJXUHLOOXVWUDWHVKRZWRFKDQJHWKHGHIDXOWVWDWHRIWKH
JUHHQOLJKW7KHVWDWHFKDQJHZLOOFDXVHWKHOLJKWWRWXUQRII







)LJXUH6<6021(YHQWWRWXUQWKH*5((1OLJKW2))

1RWHWKDWLQWKHFRGHRI)LJXUHWKHUHLVQR;0/DWWULEXWHWRLQGLFDWHWKDW
WKHOLJKWZLOOEHWXUQHGRII7KHWH[WYDOXHಯ*5((1ರEHWZHHQWKH
PRQLWRULQJ/LJKW7\SHWDJVFUHDWHVDQHYHQWWRFKDQJHWKHGHIDXOWVWDWHRIWKH
*UHHQ/LJKWWKXVWXUQLQJLWRII6LPLODUO\WRPDNHWKHRWKHU6<6021OLJKWFKDQJH
LWVGHIDXOWVWDWHDQGWXUQRQLWLVQHFHVVDU\WRLQFOXGHDVLPLODUVQLSSHWRIFRGH
ZLWKWKHWH[WYDOXHUHGಯ5('ರEHWZHHQWKHPRQLWRULQJ/LJKW7\SHWDJV)LJXUH
)LJXUHLOOXVWUDWHVKRZWRFKDQJHWKHGHIDXOWVWDWHRIWKHOLJKWZKLFKLVQRUPDOO\
RII7KHVWDWHFKDQJHZLOOFDXVHWKHOLJKWWRWXUQRQ
<!-- SYSMON LIGHT -->
<!-- System Monitoring - Turn Normally ON to OFF -->
<event startTime="h:mm:ss">
<sysmon>
<monitoringLightType>GREEN</monitoringLightType>
</sysmon>
</event>

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



 
)LJXUH6<6021(YHQWWRFKDQJLQJWKHVWDWHRIWKHOLJKWQRUPDOO\2))
 
4.2.4.2 System Monitoring Scale Events 
7KHUHDUHIRXU6<6021VFDOHV(YHQWVFDQEHFUHDWHGWKDWPRYHWKH
SRLQWHUIRUHDFKVFDOHXSRUGRZQ7KHVHHYHQWVDUH6FDOHRQHXS6FDOH
RQHGRZQ6FDOHWZRXS6FDOHWZRGRZQ6FDOHWKUHHXS6FDOHWKUHH
GRZQ6FDOHIRXUXSDQG6FDOHIRXUGRZQ)LJXUHVKRZVWKHFRGHWR
PRYH6FDOHIRXUಬVSRLQWHUXSDQG)LJXUHVKRZVWKHV\QWD[WRPRYH6FDOH
RQHಬVSRLQWHUGRZQ

<!-- SYSMON SCALES -->
<!-- System Monitoring - Move SCALE FOUR UP -->
<event startTime=" h:mm:ss ">
<sysmon>
<monitoringScaleNumber>FOUR</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event   
)LJXUH6<60216FDOH)RXU83HYHQW

<!-- SYSMON SCALES -->
<!-- System Monitoring - Move SCALE ONE DOWN -->
<event startTime=" h:mm:ss ">
<sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
</event   

)LJXUH6<60216FDOH2QH'2:1HYHQW
   <!-- SYSMON LIGHT -->
<!-- System Monitoring - Turn Normally OFF to ON -->
<event startTime=" h:mm:ss ">
<sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>

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4.2.5 Tracking Task Events 
,Q0$7%,,WKHWUDFNLQJWDVNRSHUDWHVLQHLWKHURQHRIWZRW\SHVRIPRGHV
WKHPDQXDO0$18$/PRGHDQGWKHDXWRPDWLF$87221PRGH,IDMR\VWLFNLV
GHWHFWHGDWWKHEHJLQQLQJRIWKH0$7%,,VHVVLRQWKHWUDFNLQJWDVNZLOOVWDUWLQWKH
DXWRPDWLFPRGH7KHH[SHULPHQWHUPD\VFKHGXOHD0$18$/HYHQWVHVVLRQDWDQ\
WLPHDQGLWLVFRPPRQWRGRVRLPPHGLDWHO\DIWHUVWDUWXS

)LJXUHVKRZVWKHV\QWD[WRVFKHGXOHWKHVWDUWRIDPDQXDOVHVVLRQRIWKH
WUDFNLQJWDVNDWWLPHಯರ





)LJXUH6WDUWDPDQXDOHYHQWLQDWUDFNLQJVHVVLRQ

7KHYDOLGHQWULHVIRUWKHDFWLRQ!HOHPHQWDUH$872DQG0$18$/7KH
XSGDWH!HOHPHQWUHIHUVWRWKHDPRXQWRIUDQGRPWDUJHWPRYHPHQWSHUXSGDWH
F\FOHDQGWKHUHVSRQVH!HOHPHQWUHIHUVWRWKHDPRXQWRILQIOXHQFHWKHMR\VWLFN
KDVRQWDUJHWPRYHPHQWSHUXSGDWHF\FOH9DOLGHQWULHVIRUWKHXSGDWH!DQG
UHVSRQVH!HOHPHQWVWKDWFRQWUROWKHMR\VWLFNDUH/2:0(',80DQG+,*+

 7RVZLWFKWKHWUDFNLQJWDVNPRGHIURPPDQXDOWRDXWRPDWLFLWLVQHFHVVDU\WR
LQLWLDWHDQDXWRPDWLFVHVVLRQRIWKHWUDFNLQJWDVN7KHWDVNLVUHWXUQHGWRWKHQRUPDO
VWDWHZLWKDQ$872DFWLRQ!HOHPHQWYDOXH7KHXSGDWH!DQGUHVSRQVH!
HOHPHQWVKDYHQRHIIHFWLQ$872PRGHDQGVKRXOGKDYH18//YDOXHV)LJXUH

 <!-- #  TRACK MANUAL -->
<!-- Sched task: TRACK START -->
<event startTime="0:00:05">
<sched>
<task>TRACK</task>
<action>MANUAL</action>
<update>MEDIUM</update>
<response>MEDIUM</response>
</sched>
</event>

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
<!--  TRACK AUTO -->
<!--  Sched task: TRACK STOP -->
<event startTime="h:mm:ss">
  <sched>
<task>TRACK</task>
<action>AUTO</action>
<update>NULL</update>
<response>NULL</response>
  </sched>
</event>

)LJXUH&KDQJLQJIURP0DQXDOWR$XWRPDWLF0RGH
4.2.6 Scheduling of a Communications Session 
7RVHWXSWKH&200WDVNWKHH[SHULPHQWHUQHHGVWRFUHDWHHYHQWVWKDW
HVWDEOLVKDVHVVLRQEHIRUHVFKHGXOLQJHYHQWVLQVLGHWKDWVHVVLRQ$VHVVLRQZLOOEH
DFWLYHIURPWKHWLPHLWLVVFKHGXOHGWRVWDUWXQWLOWKHWLPHLWLVVFKHGXOHGWRVWRS7KH
FRGHLQWKHOHIWFROXPQRI)LJXUHVWDUWVDVHVVLRQZKLOHWKHFRGHLQWKHULJKW
FROXPQHQGVLW
 
)LJXUH6FKHGXOLQJWKHVWDUWDQGHQGRID&200VHVVLRQ

6LPLODUO\WRWKH5(66<6WDVNLOOXVWUDWHGE\)LJXUHQRWHWKDWWKH
XSGDWH!DQGUHVSRQVH!HOHPHQWVZLOOEHVHWWR18//ZKHQVHWWLQJXSWKH&200
WDVN
<!--Start Communications task -->
<event startTime="h:mm:ss">
<sched>
<task>COMM</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
<!-- Sched task: COMM STOP -->
<event startTime=="h:mm:ss">
<sched>
<task>COMM</task>
<action>STOP</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
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4.2.7 Communications Events 
$VQRWHGLQWKHSUHYLRXVVHFWLRQWKHH[SHULPHQWHUPXVWVFKHGXOHD&200
WDVNVHVVLRQEHIRUHDGGLQJ&200HYHQWVWRWKH0$7%B(9(176[POILOH)LJXUH
7KURXJKWKHXVHRIWKH;0/WDJVWKHH[SHULPHQWHULQGLFDWHVWKHVKLSUDGLR
DQGIUHTXHQF\WKDW0$7%,,ZLOOSOD\GXULQJH[HFXWLRQ)LJXUHVKRZVDQ
H[DPSOHLQZKLFKWKHLQVWUXFWLRQLVLQWHQGHGIRUDQRWKHUDLUFUHZ,Q)LJXUHWKH
YDOXHVIRUWKHVKLS!UDGLR!DQGIUHT!HOHPHQWVKDYHEHHQVHWWR27+(5
&20*LYHQWKHVHVHWWLQJV0$7%,,ZLOOSOD\WKH:DYH)RUP)LOHZLWKWKH
QDPHRIಯ27+(5B&20BZDYರ7KLVILOHLVORFDWHGLQWKHಫ?0$7%?$XGLR
GLUHFWRU\ಬRIWKHPDLQFRPSXWHUGULYHDWDSSUR[LPDWHO\PLQXWHVDQGVHFRQGV
LQWRWKHUXQDOWKRXJKDSSUR[LPDWHO\DQDGGLWLRQDOVHFRQGVPLJKWHODSVHEHIRUH
WKHDXGLRILOHPHVVDJHLVFRPSOHWHG7KHGXUDWLRQRIWKH&200LQVWUXFWLRQVVKRXOG
EHWDNHQLQWRDFFRXQWZKHQDGGLQJHYHQWVLPPHGLDWHO\DIWHUD&200HYHQW
 
<!-- COMM OTHER -->
<!-- Other ship radio change -->
<event startTime=" 0:05:15 ">
<comm>
<ship>OTHER</ship>
<radio>COM2</radio>
<freq>118.275</freq>
</comm>
</event>
)LJXUH2WKHU6KLS&200HYHQW
:KHQLVVXLQJDFDOOWR1$6$WKHVKLS!HOHPHQWLVVHWWR2:1)LJXUH





 

)LJXUH2ZQ6KLS&200HYHQW
<!--  Own ship radio change -->
<event startTime="0:06:31">
  <comm activity="START">
<ship>OWN</ship>
<radio>COM1</radio>
<freq>127.550</freq>
</comm>
</event>
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2QFH0$7%,,SURFHVVHVWKHHYHQWVKRZQLQ)LJXUHWKHSURJUDPZLOO
SOD\WKH:DYHIRUPILOH2:1B&20BZDYDWDUXQHODSVHGWLPHRI
PLQXWHVDQGVHFRQGV

3RVVLEOHYDOXHVIRUWKHUDGLR!HOHPHQWDUH&20&201$9DQG
1$97DEOHOLVWVWKHUDQJHRIVHOHFWDEOHYDOXHVIRUWKHIUHT!HOHPHQWRIWKH
FRPPXQLFDWLRQVWDVNUDGLRV
 
7DEOH)UHTXHQFLHVIRUHDFKUDGLRRIWKH&200WDVN
5DGLR )UHTXHQF\5DQJH
1$9 WRZLWKLQFUHPHQWVRI
1$9 WRZLWKLQFUHPHQWVRI
&20 WR:LWKLQFUHPHQWVRI
&20 WR:LWKLQFUHPHQWVRI

,IWKHH[SHULPHQWHUZRXOGOLNHWRFUHDWHFXVWRPL]HGDXGLRILOHVKHVKHFDQ
UHIHUWR$SSHQGL[4ZKHUHJXLGDQFHRQJHQHUDWLQJDXGLRILOHVPD\EHIRXQG7KH
DSSHQGLFHVDOVRFRQWDLQVXSSOHPHQWDU\LQIRUPDWLRQDERXWWKHIUHTXHQFLHVDQGWKH
$LUOLQH&DOOVLJQVXVHGLQDYLDWLRQ7KH\DOVRSURYLGHVJXLGHVDQGDSURWRFROWR
FUHDWHDGGLWLRQDODXGLRVFULSWVWKHDXGLRILOHQDPLQJFRQYHQWLRQDQGWKHIRUPDWIRU
SOD\LQJWKHVHDXGLRILOHVLQ0$7%,,
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4.2.8 Resource Management Events 
6LPLODUWRWKH6<6021WDVNWKH5(60$1WDVNFDQEHLQLWLDWHG
VLPXOWDQHRXVO\ZLWK6<6021WKURXJKWKHXVHRIWKH5(66<6!HQWU\SUHYLRXVO\
H[SODLQHGLQWKH6HFWLRQ7KHHYHQWWRLQLWLDWH5(60$1RQO\LVVKRZQLQ
)LJXUH

<!-- Start Resource Management and System 
monitoring tasks -->
<event startTime="0:00:00">
<sched>
<task>RESMAN</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>

)LJXUH(YHQWWRLQLWLDWHWKH5(60$1WDVN

'XULQJWKHH[HFXWLRQRIWKH5(60$1WDVNLIWKHHYHQWVILOHFDOOVIRULWWKH
SXPSVPLJKWIDLODQGWKHVXEMHFWPLJKWQHHGWRUHGLUHFWWKHIXHOWRNHHSWKHIXHO
OHYHOLQWDQNV$DQG%QHDUWKHWDUJHWRIXQLWV5(60$1HYHQWVHLWKHUIDLO
)LJXUHRUUHWXUQSXPSVWRDGHDFWLYDWHGVWDWH)LJXUH

<!-- RESMAN PUMP FAIL -->
<!-- RESMAN task: fail pump 1  -->
<event startTime="0:07:22">
 <resman>
<fail>P1</fail>
</resman>
</event>
)LJXUH5(60$13XPS21()DLOHGHYHQW
,Q)LJXUHWKHH[SHULPHQWHUHQWHUVWKHSXPSQXPEHUWREHIDLOHG
EHWZHHQWKHIDLO!DQGIDLO!HOHPHQWVRIWKHFRGHVKRZQDERYH9DOLGYDOXHVDUH
3333333DQG33XPSVDUHUHWXUQHGWRWKHQRUPDOVWDWHZLWKWKH
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IL[!HOHPHQWDQGWKHSXPSRILQWHUHVW)LJXUH,QWKLVH[DPSOHSXPSIDLOHG
DWHODSVHGWLPH)LJXUHDQGLVIL[HGDWWLPH)LJXUH

<!-- RESMAN PUMP FIX -->
<!-- RESMAN task: fix pump 1  -->
<event startTime="0:07:57">
<resman>
<fix>P1</fix>
</resman>
</event>
)LJXUH5(60$13XPS21()L[HGHYHQW
4.2.9 Workload Rating Scale (WRS) Events 
7KH:RUNORDG5DWLQJ6FDOH:56PD\EHGLVSOD\HGDWDQ\WLPHGXULQJWKH
H[HFXWLRQRI0$7%,,)LJXUHVKRZVWKHFRGHGLVSOD\WKH:56IRUVXEMHFW
LQSXWDWWLPH
<!--  Workload Rating  -->  
<event startTime="1:10:30"> 
 <wrs>START</wrs> 
 </event> 
)LJXUH$:56HYHQW
$VVWDWHGLQ6HFWLRQWKH0$7%,,HODSVHGWLPHUSDXVHVZKLOHWKH:56LV
DFWLYH
4.2.10 Naming and Saving the MATB_EVENTS.xml file 
7KHQDPLQJFRQYHQWLRQRIWKHHYHQWVILOHLV0$7%B(9(176[[[[[POILOH
ZKHUHಯ[[[[ರLVXVHUGHILQHG7KHQDPHRIWKHGHIDXOWHYHQWVILOHLV
0$7%B(9(176[PO7KHH[SHULPHQWHUPD\HLWKHUXVHWKHGHIDXOWQDPHRUFUHDWH
DFXVWRPL]HGILOH7KHVXJJHVWHGFRQYHQWLRQIRUQDPLQJDFXVWRPL]HGHYHQWVILOHLV
XVLQJWKHSUHIL[ಫ0$7%B(9(176ಬDGGLQJDGDVKLH0$7%B(9(176DQG
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DSSHQGDQLGHQWLI\LQJVWULQJIRULQVWDQFH0$7%B(9(176PLQ[POLVDILOHWKDW
ODVWVPLQXWHV2QFHFUHDWHGWKH0$7%B(9(176[POILOHZLOOQHHGWREHVWRUHG
LQWKHಯ?0$7%?[POರGLUHFWRU\RIWKHPDLQFRPSXWHUGULYH7REHDEOHWRVHOHFW
DQRWKHUHYHQWVILOHDWWKHEHJLQQLQJRIWKH0$7%VHVVLRQVHWWKHYDOXHIRUWKH
6(/(&7B(9(176),/(B02'(!SDUDPHWHULQ0$7%B&21),*WRಯWUXHರ

7KH0$7%,,8VHU*XLGHIRU&UHDWLQJ(YHQWVILOHV$SSHQGL[/SURYLGHV
DGGLWLRQDOLQIRUPDWLRQZLWKH[DPSOHVRQZRUNLQJZLWKWKH0$7%,,HYHQWV
$GGLWLRQDOO\WKHUHDUHZRUNVKHHWVDQG;0/WHPSODWHVWKDWVHUYHDVDLGVLQWKH
FUHDWLRQRIWKHHYHQWVILOHVIRU0$7%,,7KH$SSHQGL[DOVRSURYLGHVDFRPSOHWH
H[DPSOHRID0$7%B(9(176[POILOH


5 Understanding Output Data Files 
5.1 Naming conventions 

0$7%,,UHFRUGVERWKWKHSURFHVVLQJRIHYHQWVDQGWKHVXEMHFWಬVUHVSRQVHV
LQDPDVWHUILOH7KHQRWDWLRQXVHGIRUWKHPDVWHUILOHLVWKH
0$7%B\\\\BPPGGKKPPW[WZKHUHWKHಫ\\\\BPPGGKKPPಬGHQRWHVWKHFXUUHQW
GDWHDQGWLPHLQIRUPDWLRQRIWKHUXQ$NH\IHDWXUHRI0$7%,,LVWKHXQLTXH
LGHQWLILFDWLRQRIDQ\UXQ

%HVLGHV0$7%B\\\\BPPGGKKPPW[WRWKHUILOHVUHJLVWHUWKHHYHQWVDQG
VXEMHFWDFWLRQVSHUHDFKFRUUHVSRQGLQJ0$7%,,WDVN0$7%,,SURGXFHVERWKDWH[W
YHUVLRQDQGFRPPDVHSDUDWHGYHUVLRQRIWKH6<602175$&.&2005(60$1
WDVNVDQGWKH:567KHVHILOHVDUH
D 6<60B\\\\BPPGGKKPPW[WDQGWKH6<60B\\\\BPPGGKKPPFVYIRU
6<6021
E 75&.B\\\\BPPGGKKPPW[WDQGWKH75&.B\\\\BPPGGKKPPFVYIRU
75$&.
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F 50$1B\\\\BPPGGKKPPW[WDQGWKH50$1B\\\\BPPGGKKPPFVYIRU
5(60$1
G &200B\\\\BPPGGKKPPW[WDQGWKH&200B\\\\BPPGGKKPPFVYIRU
&200DQG:56B\\\\BPPGGKKPPW[WDQG
H :56B\\\\BPPGGKKPPW[WDQGWKH:56B\\\\BPPGGKKPPFVYIRUWKH
:RUNORDG5DWLQJ6FDOH:56

)RULQVWDQFHDILOHQDPHGಯ&200BBW[WರZRXOGEHD&200
RXWSXWGDWDILOHFUHDWHGLQWKH\HDURQWKHILUVWPRQWKWKHWKGD\DW
ZKLFKFRUUHVSRQGWRSPRI-DQXDU\WK
5.2 Commonalities among the data file headers 
$OOWKHRXWSXWGDWDILOHVJHQHUDWHGE\0$7%,,KDYHDEDVLFLQIRUPDWLRQ
KHDGHUWKDWLQFOXGHVWKHGDWHDQGWKHWLPHWKHRXWSXWILOHZDVFUHDWHGWKHQDPHRI
WKHRXWSXWILOHDQGWKHHYHQWVILOHXVHGE\0$7%,,ZKHQWKHRXWSXWILOHZDVFUHDWHG
)LJXUH)RUH[DPSOHWKHRSHQLQJOLQHVRIWKH0$7%BBW[W
LOOXVWUDWHGEHORZ)LJXUHOHWDQH[SHULPHQWHUNQRZWKDWD0$7%,,VHVVLRQZDV
H[HFXWHGRQ)HEUXDU\DWSPXVLQJWKHHYHQWVILOHQDPHG
0$7%B(9(176PLQ5DWLQJ[PO

0$7%BBW[W

(YHQWV)LOHQDPH0$7%B(9(176PLQ5DWLQJ[PO

)LJXUH2XWSXWILOHKHDGHUIRUD0$7%BBW[WRXWSXWILOH

7KHVL[GDWDILOHVJHQHUDWHGE\0$7%,,OLVWWKHVHTXHQFHDQGWKHLQLWLDWLRQ
WLPHRIWKHHYHQWVWKHVWDWHFKDQJHVRIWKHWDVNFRPSRQHQWVDQGWKHUHVSRQVH
WLPHRIWKHVXEMHFWV7KHGDWDILOHVUHFRUGSHUIRUPDQFHGDWDVXFKDVUHVSRQVH
WLPHVDQGDQLQGLFDWLRQZKHWKHUWKHDFWLRQWDNHQE\WKHVXEMHFWZDVDSSURSULDWH
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5.3 The MATB output file 
)RUHDFKH[SHULPHQWDOUXQD0$7%B\\\\BPPGGKKPPW[WGDWDILOHLV
JHQHUDWHG7KLVILOHUHFRUGVHYHQWSURFHVVLQJDQGVXEMHFWUHVSRQVHRUODFNRI
UHVSRQVH6LPLODUO\ZKHQWKHXVHUSHUIRUPVDQDFWLRQDXVHUHYHQWLVUHJLVWHUHG
ZLWKWKHQDPHRIWKHWDVNWRZKLFKWKHHYHQWEHORQJV7KHQDPHRIWKHHYHQWVILOH
XVHGGXULQJWKHUXQLVUHFRUGHGEHORZWKHWLPHVWDPSLQIRUPDWLRQ

)LJXUHVKRZVDQH[FHUSWRID0$7%B\\\\BPPGGKKPPW[WILOH$
FRPSOHWH0$7%,,RXWSXWILOHIRUDPLQXWHUXQDSSHDUVLQ$SSHQGL[2

)LJXUH([WUDFWRI0$7%BBW[WVKRZLQJWKHHYHQWVH[HFXWHGE\
0$7%,,
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0$7%BBW[WUHFRUGVWKHHODSVHGWLPHWKHHYHQWZDV
SURFHVVHGXQGHUWKHಯ7,0(ರFROXPQ(DFKHYHQWKDVDQLGHQWLILFDWLRQQXPEHUWKDW
LVUHJLVWHUHGLQWKH(9(17FROXPQVHFRQGFROXPQIURPOHIWWRULJKWLQ)LJXUH

(DFKWLPHWKHVXEMHFWUHVSRQGVWRDWDVNHYHQWWKHUHVSRQVHLVUHFRUGHG,Q
WKHWH[WILOHVKRZQLQ)LJXUHD6<6021*5((1/,*+721HYHQWZDV
SURFHVVHGDWVHFRQGV$ERXWWKDWVDPHWLPHWKHVXEMHFWZDVWXUQLQJSXPS
RQEHIRUHFOLFNLQJRQWKH*5((1/,*+7DWVHFRQGV

,QWKH0$7%BBW[WWKHVXEMHFWDFWLRQRQ6FDOH7:2DW
PLQXWHDQGVHFRQGZDVUHFRUGHGDVDಯ6FDOH7:25HVSRQVH,QDSSURSULDWHರ$
FRPPRQSUDFWLFHLVWRPLVWDNHQO\FOLFNRQD6<6021VFDOHPRUHWKDQRQFHWR
UHVWRUHLWVQRUPDORSHUDWLRQ0$7%,,UHFRUGVWKHVHH[WUDQHRXVLQSXWVDV
ಯ,QDSSURSULDWHUHVSRQVHVರ$GGLWLRQDOO\FRUUHFWLYHDFWLRQVWKHVXEMHFWPDNHVRQD
WDVNFRPSRQHQWWKDWZDVQRWLQDQDEQRUPDOVWDWHDUHUHFRUGHGDVಯ,QDSSURSULDWH
UHVSRQVHVರ

6XEMHFWUHVSRQVHVWRHYHQWVWDWHFKDQJHVDUHDOVRUHFRUGHGLQWKH
FRUUHVSRQGLQJWDVNRXWSXWILOH&URVVUHIHUHQFLQJWKHHODSVHGWLPHRIHQWULHVPD\
SURYLGHGLIIHUHQWYLHZVRIWKHVDPHVFULSWHGHYHQWDQGVXEMHFWUHVSRQVHVWR
VFULSWHGHYHQWV
5.4 The System Monitoring output file 

7KH6<60B\\\\BPPGGKKPPW[WILOHVKRZVWKHWLPHRXWVIRUWKHVFDOHDQG
OLJKWVWKHWLPHDWZKLFKWKH6<6021HYHQWVRFFXUUHGWKHUHDFWLRQWLPHRIWKH
VXEMHFWWKHW\SHRI6<6021HYHQWZKHWKHUDOLJKWRUDVFDOHHYHQWWKHWDVN
FRPSRQHQWDIIHFWHGZKHWKHULWZDVWKHJUHHQOLJKWRUWKHUHGOLJKWRUDVSHFLILF
VFDOHDQGWKHRXWFRPHRIWKHDFWLRQWDNHQE\WKHVXEMHFW,IWKHVXEMHFWSHUIRUPHG
FRUUHFWO\DಯWUXHರYDOXHLVUHJLVWHUHGXQGHUWKH6<6B2.FROXPQ)LJXUHVKRZV
D6<6021RXWSXWGDWDILOHZKLFKLVQDPHG6<60BBW[W
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
)LJXUH7KH6<60BBW[WRXWSXWILOHUHJLVWHUVHYHQWVDQGVXEMHFW
UHVSRQVHVIRUWKHV\VWHPPRQLWRULQJWDVN

7KHILOHLQ)LJXUHUHFRUGVWKDWWKHWLPHRXWIRUWKHOLJKWHYHQWLV
VHFRQGVDQGWKHWLPHRXWIRUWKHVFDOHHYHQWVLVVHFRQGV$FFRUGLQJWRWKH
LQIRUPDWLRQLQWKLVGDWDILOHWKHVXEMHFWUHVSRQGHGFRUUHFWO\DWDWLPHRIDQG
WKHQFOLFNHGWKHVDPHVFDOHWZLFHZLWKLQWKHQH[WVHFRQG7KHVXEMHFWFOLFNHGWKH
VDPHVFDOHRQ6FDOHWKUHHWLPHVEHWZHHQPLQXWHDQGVHFRQGVDQGPLQXWH
DQGVHFRQGVLQWRWKHUXQ7KHILUVWWLPHWKHVXEMHFWFOLFNV6FDOHWKHDFWLRQLV
FODVVLILHGDVFRUUHFWDVVKRZQE\WKHಯWUXHರYDOXHWKDWDSSHDUVXQGHU6<6B2.
FROXPQ7KHVHFRQGDQGWKLUGWLPHWKHVXEMHFWUHVSRQGVDQDSSDUHQWRYHUVKRRW
DFWLRQWKHVHDFWLRQVDUHUHJLVWHUHGDVLQFRUUHFWDVLQGLFDWHGE\WKH)$/6(HQWU\
XQGHUWKH6<6B2.FROXPQ

7KHRXWSXWILOHDOVRUHJLVWHUVWKDWWKHVFDOHWLPHGRXWDSSUR[LPDWHO\
PLQXWHVVHFRQGVLQWRWKHUXQ6LQFHWKHVXEMHFWGLGQಬWUHVSRQGZLWKLQWKH
VHFRQGLQWHUYDOWKHಯರYDOXHLVVWRUHGLQWKH5HVSRQVH7LPHFROXPQDQGODEHOHG
ಯ(YHQW7LPHGRXWರ

)RUDGHWDLOHGH[SODQDWLRQRIWKH2XWSXW)LOH(QWULHVIRU6<6021(YHQWV
SOHDVHUHIHUWRWKH$SSHQGL[6HFWLRQ)
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5.5 The Tracking output file 

 7UDFNLQJVWDWHGDWDIRUWKHMR\VWLFNLVUHFRUGHGDWWKHWLPHLQWHUYDOVSHFLILHG
LQWKH0$7%B&21),*ILOH6HFWLRQ)LJ)RUWKHWUDFNLQJWDVNWKHURRW
PHDQVTXDUHGHYLDWLRQIURPWKHFHQWHUSRLQWLQSL[HOXQLWV506'&LVFDOFXODWHG
DQGUHFRUGHGDORQJZLWKWKHQXPEHURIVDPSOHVGXULQJWKHLQWHUYDO0$7%,,
JHQHUDWHVWZRYHUVLRQVRIWKH75&.RXWSXWILOHDWH[WYHUVLRQ)LJXUHDQGD
FRPPDVHSDUDWHGYDOXHYHUVLRQ


)LJXUH7KHILOH75&.BBW[WUHJLVWHUVWKHMR\VWLFNRIIVHWIURP
WKHFHQWUDOSRVLWLRQ

2EVHUYHWKDWWKHYDOXHVXQGHUWKH6HVVLRQ7LPH&ROXPQUHVWDUW6DPSOLQJ
GDWDLVVWRUHGLQWKUHHGLIIHUHQWVHWVRIUHJLVWHUVWKHILUVWLVUHVHWDWWKHHQGRIHDFK
LQWHUYDOWKHVHFRQGDWWKHHQGRIHDFKVHVVLRQDQGWKHWKLUGLVXSGDWHGZLWKRXW
UHVHWWLQJIRUWKHHQWLUHUXQ7KLVDOORZVGLIIHUHQWYLHZVRIWKHVXEMHFWಬVUHVSRQVH 
7KH$SSHQGL[SURYLGHVPRUHGHWDLORQRXWSXWILOHHQWULHVIRUWKH75$&.HYHQWV
5.6 The Communications output file 
7KH&200B\\\\BPPGGKKPPW[WRXWSXWILOHUHFRUGVGDWDUHOHYDQWWRWKH
VXEMHFWಬVUHVSRQVHWRWKLVWDVN7KHFROXPQVODEHOHGDV6+,35$',2B7DQG
)5(4B7)LJXUHGLVSOD\WKHPHVVDJHVKLSUDGLRDQGIUHTXHQF\WKHVXEMHFW
ZDVLQVWUXFWHGWRVHOHFWLQWKH$7&PHVVDJH)5(4B7VWDQGVIRUಯWDUJHW
IUHTXHQF\ರ7KHFROXPQV5$',2B6DQG)5(4B6SUHVHQWWKHUDGLRDQGIUHTXHQF\
VHOHFWHGE\WKHVXEMHFW,IWKHVXEMHFWVHOHFWVWKHFRUUHFWUDGLRDQGWKHFRUUHFW
IUHTXHQF\WKH5B2.5DGLR2ND\DQG)B2.)UHTXHQF\2ND\FROXPQVZLOOEH
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VHWWRಯ7UXHರ,IWKHVXEMHFWGRHVQRWUHVSRQGWRDQLQVWUXFWLRQLQWHQGHGIRUDQRWKHU
DLUFUDIWD18//YDOXHLVUHJLVWHUHGXQGHUWKH5DGLRDQG)UHTXHQF\FROXPQDQG
ಯ7UXHರYDOXHVDUHUHJLVWHUHGXQGHUWKH5B2.DQGWKH)B2. +RZHYHULIWKH
VXEMHFWGRHVQRWUHVSRQGWRDQLQVWUXFWLRQLQWHQGHGIRU1$6$DQXQGHVLUDEOH
RPLVVLRQ18//YDOXHVDUHUHJLVWHUHGXQGHUWKH5DGLRDQG)UHTXHQF\FROXPQV
DQGಯ)DOVHರYDOXHVDUHUHJLVWHUHGXQGHUWKH5B2.DQGWKH)B2.


)LJXUH7KH&200BBW[WILOHUHFRUGLQJRIFRPPXQLFDWLRQV
HYHQWVDQGUHVSRQVHV

$FFRUGLQJWRWKH&200BBW[WRXWSXWILOH)LJXUHDW
VHFRQGVLQWRWKHUXQWKHVXEMHFWGLGQಬWUHVSRQGWRDQ$7&FDOOLVVXHGWR2ZQ6KLS
7KH&200HYHQWWLPHGRXWDWVHFRQGVDQGWKHVXEMHFWGLGQಬWUHVSRQGWRDQ
HYHQWWKDWKHVKHZDVH[SHFWHGWRUHVSRQG)RUWKDWUHDVRQDYDOXHRILV
UHJLVWHUHGLQWKH57UHVSRQVHWLPHFROXPQVLQFHQRUDGLRZDVVHOHFWHGDWWKDW
WLPHDYDOXHRIಯ18//ರLVOLVWHGERWKXQGHUWKHದ5$',2B6DQGದ)5(4B6FROXPQV
,QFRQWUDVWZKHQWKHVXEMHFWOHWVD&200HYHQWWLPHRXWDWPLQXWHVVHFRQGV
WKHDFWLRQLVUHFRUGHGDVಫ$SSURSULDWHಬLQWKH5HPDUNVVHFWLRQDQGDYDOXHRILV
UHFRUGHGLQWKH57FROXPQ$SRVLWLYHVLJQLVXVHGQH[WWRWKHWLPHRXWYDOXHZKHQ
WKHVXEMHFWಬVODFNRIUHVSRQVHLVDSSURSULDWH$WPLQXWHVDQGVHFRQGVWKH
VXEMHFWPLVWDNHQO\UHVSRQGHGWRDFDOOWKDWZDVLVVXHGWR27+(56KLS(YHQ
WKRXJKWKHUDGLRDQGIUHTXHQF\VHOHFWHGFRUUHVSRQGHGWRZKDWZDVVDLGLQWKH
LQVWUXFWLRQV1$90$7%,,UHFRUGVWKHDFWLRQDVLQFRUUHFWVLQFHWKH
VXEMHFWUHVSRQGHGWRDQLQVWUXFWLRQLVVXHGWR27+(56+,37KHUHIRUHಯ)DOVHರ
YDOXHVDUHUHJLVWHUHGXQGHUWKH5B2.DQG)B2.FROXPQV
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5.7 The Resource Management output file 
 
7DQNYROXPHVSXPSIDLOXUHVDQGSXPSDFWLRQVZLOOFDXVHWKHDSSOLFDWLRQWR
UHFRUGDQHQWU\RQWKH50$1RXWSXWILOHV7KHWDQNYROXPHVDUHDOVRUHFRUGHGDW
WKHHQGRIDFRQILJXUDEOHWLPHLQWHUYDO:KHQWKHHQWU\LVDUHVXOWRIDSXPSDFWLRQ
WKHVXEMHFWWDNHVDFWLRQRQDSDUWLFXODUSXPSDQಯ1ರLVUHFRUGHGLQWKHಯ7$1.
83'$7(ರFROXPQ$ಯ<ರLVUHFRUGHGLQWKHಯ7$1.83'$7(ರZKHQWKHWDQNXSGDWH
HYHQWLVWULJJHUHGE\WKHUHFRUGLQJLQWHUYDOWLPHU(QWULHVPDGHDVUHVXOWRIWLPH
LQWHUYDOUHFRUGLQJVKDYHEODQNVSDFHVXQGHUWKHFROXPQVWKDWUHFRUGSXPS
LQIRUPDWLRQ7KRVHFROXPQVDUHODEHOHGDVದ3803DQGದ3803$&7,21LQWKH
50$1BBW[WILOHLQ)LJXUH

)LJXUH7KH50$1BBW[WILOHUHFRUGRIWDQNXSGDWHVDQGVXEMHFW
SXPSDFWLRQV
7KHILOHVKRZQLQ)LJXUHZDVSURGXFHGDV0$7%,,H[HFXWHGZLWKD
UHFRUGLQJLQWHUYDORIVHFRQGV

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5.8 The Workload Rating Scale output file 
 
7KHYDOXHVIRUWKH:RUNORDG5DWLQJ6FDOH:56EDVHGRQWKH1$6$7/;
LPSOHPHQWHGLQWKH0$7%,,UDQJHIURP]HURPLQLPXPWRRQHKXQGUHG
7KHVFDOHDQFKRUVYLVLEOHWRWKHVXEMHFWDUHಯ/RZರWRಯ+LJKರRUಯ*RRGರWRಯ3RRUರ
7KHVXEMHFWPRYHVWKHVOLGHUVRIHDFKRIWKHVXEVFDOHVWRLQGLFDWHWKHH[WHQWWR
ZKLFKWKH\ZHUHDIIHFWHGE\WKHWDVNZRUNORDG7KHVXEMHFWFOLFNVಯ6DYH$OOರWR
FRPSOHWHWKH:RUNORDG5DWLQJ6FDOHDQGWRVDYHUDWLQJVLQWKH:56B
\\\\BPPGGKKPPW[WILOH7KH:56B\\\\BPPGGKKPPW[WILOH)LJXUHUHFRUGV
WKHHODSVHGWLPHDWZKLFKWKHHYHQWZDVSURFHVVHGWKHWLPHLWWRRNWKHVXEMHFWWR
FRPSOHWHWKHUDWLQJDQGWKHUDWLQJVFRUHIRUHDFKRIWKHVXEVFDOHV7KHಫ/RZಬWR
ಫ+LJKಬDQGಫ*RRGಬWRಫ3RRUಬYDOXHVDUHFRQYHUWHGWRDQXPHULFVFRUHIURPEHWZHHQ
ಯರDQGಯರDQGWKHPHDQYDOXHLVDOVRUHFRUGHG


)LJXUH7KH:56BBW[WUHFRUGVWKHVXEMHFWಬVUHVSRQVHVWRWKH
:RUNORDG5DWLQJ6FDOH

8VHRIWKH1$6$7/;FDQLQFOXGHDVNLQJVXEMHFWVWRUDWHWKHLPSRUWDQFHRI
HDFKRIWKHVXEVFDOHVWKHVHUDWLQJVDUHW\SLFDOO\DSSOLHGDVZHLJKWLQJIDFWRUVIRU
HDFKVXEVFDOH7KHFXUUHQWYHUVLRQRI0$7%,,FXUUHQWO\GRHVQRWLQFOXGHD
ZHLJKWLQJDSSOLFDWLRQIRUVXEMHFWVWRPDNHZHLJKWLQJHVWLPDWHV:HLJKWVPD\EH
REWDLQHGRXWVLGHWKLVSURJUDPDQGDSSOLHGWRWKH5DWLQJGDWD$OWHUQDWLYHO\WKHUHLV
VRPHUHVHDUFKVXSSRUWIRUWKHXVHRIDQRQZHLJKWHG1$6$7/;GXHWRWKHKLJK
FRUUHODWLRQVVKRZQEHWZHHQXVLQJZHLJKWHGDQGQRQZHLJKWHGVFRUHV%\HUV
%LWWQHU	+LOO0RURQH\%LHUV(JJHPHLHU	0LWFKHOO 
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6 Basic Steps for Initiating a MATB-II Study 
 
$UH\RXUHDG\WRFRQGXFWDQH[SHULPHQWRUHPSLULFDOVWXG\XVLQJ0$7%,,"

 ,QVWDOOWKHDSSOLFDWLRQ
)ROORZWKHVHWXSSURFHGXUHVLQ6HFWLRQWRLQVWDOO0$7%,,9HULI\WKDW
0$7%B&21),*[PODQG0$7%B(9(176[POILOHVDUHLQWKH?;0/
VXEIROGHU
 5HWDLQDFRS\RIWKHGHIDXOW&RQILJXUDWLRQDQG(YHQWVILOH
5XQ0$7%,,LQLWLDOO\ZLWKWKHSURYLGHG0$7%B&21),*[PODQG
0$7%B(9(176[PO
 :ULWHVFULSWVIRUWKH&RQILJXUDWLRQDQG(YHQWVILOHDQGUHQDPHZLWKD
FXVWRPL]HGQDPH
(GLW0$7%B&21),*[PODVGHVLUHGDQGVDYH(GLW
0$7%B(9(176[PODQGVDYHZLWKDXQLTXHVXIIL[
 6DYHWKH&RQILJXUDWLRQILOHDQGWKH(YHQWVILOHLQWKH?0$7%?;0/IROGHURI
WKHPDLQFRPSXWHUGULYH
9HULI\WKDW\RXUHGLWHG0$7%B&21),*[PODQG0$7%B(9(176
[[[[[POILOHVDUHLQWKH?;0/VXEIROGHU
 ,QVWUXFWWKH6XEMHFWRQKRZWRSHUIRUPWKH0$7%,,WDVNV6HH6HFWLRQ
 6WDUWDUXQ
 *HWWKHGDWDILOHV
7KHRXWSXWILOHVIRUWKHUXQZLOOEHLQWKH?'DWDIROGHU
 7KHGDWDDQDO\VLVDQGUHSRUWLQJRIWKHUHVXOWVDUHXSWR\RX

+DSS\([SHULPHQWLQJ

7KH1$6$0$7%,,7HDP 
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7 Example Instructions to be provided to Subjects for 
operating MATB-II 
 
7KHWDVNVLQ0$7%,,VLPXODWHWKHNLQGVRIWDVNVWKDWSLORWVSHUIRUPGXULQJ
IOLJKW7KH0$7%,,PDLQZLQGRZFRQWDLQVIRXUGLIIHUHQWWDVNVDQGDVFKHGXOLQJ
GLVSOD\WKDWDOORZVWKHSUHYLHZRIWKHZRUNORDG7KHWDVNV\RXZLOOEHH[SHFWHGWR
UHVSRQGWRDUHWKHIROORZLQJPRQLWRULQJWUDFNLQJFRPPXQLFDWLRQVDQGUHVRXUFH
PDQDJHPHQW)LJXUH$:RUNORDG5DWLQJZLQGRZPD\DOVREHSUHVHQWHGWR
\RXDWDQ\WLPHGXULQJDUXQRUDIWHUDUXQ


)LJXUH0$7%,,PDLQZLQGRZVKRZLQJWKHWDVNVDQGWKH6FKHGXOLQJ'LVSOD\

7KH0$7%,,*UDSKLFDO8VHU,QWHUIDFHKDVVRPHIHDWXUHVFRPPRQWRWKH
:LQGRZV2SHUDWLQJ6\VWHPKRZHYHUVRPHFRPPDQGVKDYHEHHQPRGLILHGRU
FKDQJHG6XFKFRPPDQGVDUHSUHVHQWHGLQ7DEOH

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7DEOH&RPPDQGVWRFRQWUROLQLWLDWLRQDQGH[LWLQJRI0$7%,,

$FWLRQV &RPPDQGV
67$57 &OLFNRQWKH6WDUWRSWLRQRIWKH)LOH0HQXRUKLW&75/6
3$86( &OLFNRQWKH3DXVHRSWLRQRIWKH)LOH0HQX&75/3
5(680( &OLFNRQWKH5HVXPHRSWLRQRIWKH)LOH0HQX&75/5
48,7 &OLFNRQWKH([LWRSWLRQRIWKH)LOH0HQX&75/;

,I\RXWU\WRFORVHWKHDSSOLFDWLRQE\FOLFNLQJWKH&ORVH;EXWWRQLQWLWOHEDU
QRDFWLRQZLOOEHWDNHQ7KDWEXWWRQLVGLVDEOHG7KHH[SHULPHQWHUZLOOLQIRUP\RXLI
DQGXQGHUZKDWFRQGLWLRQV\RXVKRXOGXVHWKHVHZLQGRZFRQWUROV
7.1 System Monitoring (SYSMON) Task  
7KH6<6021WDVNDSSHDUVLQWKHXSSHUOHIWFRUQHURIWKH0DLQ$SSOLFDWLRQ
:LQGRZDQGLVGLYLGHGLQWRWZRVXEWDVNVWKHZDUQLQJOLJKWVDQGWKHPRQLWRULQJ
VFDOHV7KHZDUQLQJOLJKWVDUHLQWKHEDOORRQDWWKHWRSRI)LJXUHZKLOHWKH
VFDOHVDUHLQWKHORZHUEDOORRQLQWKHXSSHUSRUWLRQRIWKHSDQHO'XULQJDUXQWKH
JUHHQOLJKWRQWKHOHIWLVQRUPDOO\ಯ2Qರ,IWKHJUHHQOLJKWVKRXOGWXUQಯ2IIರ\RXDUHWR
LQGLFDWHWKDW\RXGHWHFWWKLVE\FOLFNLQJRQLWZLWKWKHPRXVHRUE\SUHVVLQJWKH)
NH\

7KHOLJKWRQWKHULJKWLVQRUPDOO\ಯ2IIರKRZHYHUDUHGOLJKWGRHVFRPHRQ
RFFDVLRQDOO\<RXUWDVNLVWRGHWHFWWKHUHGOLJKWDQGWRUHVSRQGE\FOLFNLQJRQLW
ZLWKWKHPRXVHRUE\SUHVVLQJWKH)NH\
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
)LJXUH7KH6\VWHP0RQLWRULQJ6<60217DVN

7KHH[SHULPHQWHUZLOOWHOO\RXLIWKHPRXVHRUDNH\ERDUGPHWKRGLV
SUHIHUUHGRULILWGRHVQಬWPDWWHUZKLFKPHWKRG\RXXVH

7KHVHFRQGSDUWRIWKHV\VWHPPRQLWRULQJWDVNLQYROYHVPRQLWRULQJIRXU
VFDOHVZLWKOLJKWVWKDWQRUPDOO\IOXFWXDWHDURXQGWKHFHQWHURIWKHVFDOHXVXDOO\
ZLWKLQRQHXQLWLQHDFKGLUHFWLRQIURPWKHFHQWHU<RXUJRDOLVWRPDNHVXUHWKDWWKH
OLJKWVRQWKHVFDOHVNHHSIOXFWXDWLQJDURXQGWKHFHQWHURIWKHVFDOH,I\RXQRWLFH
WKDWWKHOLJKWVLQDSDUWLFXODUVFDOHKDYHDQRIIVHWLWORRNVWRRKLJKRUWRRORZ\RX
PXVWFOLFNRQWKHVFDOHWKDWKDVWKHRIIVHWRUSUHVVWKHIXQFWLRQNH\WKDWFRUUHVSRQG
WRWKDWVFDOHXVLQJWKHNH\ERDUG))))DFFRUGLQJWRH[SHULPHQWHU
LQVWUXFWLRQV
7.2  Tracking (TRACK) Task 
7KHXSSHUFHQWUDOUHJLRQRIWKH0$7%,,ZLQGRZFRQWDLQVWKHWUDFNLQJWDVN
<RXUMRELVWRNHHSWKHWDUJHWLQWKHFHQWHURIWKHUHFWDQJXODUER[ZKHQWKHWDVNLVLQ
WKH0$18$/PRGH7KHFXUUHQWPRGHLVGLVSOD\HGDVHLWKHU0$18$/RU$872
21LQWKHORZHUULJKWFRUQHURIWKHZLQGRZ:KHQWKHPRGHFKDQJHVEHWZHHQ
$872DQG0$18$/WKHJULGFKDQJHVFRORUIURPDOLJKWHUVKDGHRIEOXHWRDGDUNHU
VKDGHRIEOXH)LJXUH
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)LJXUH*ULGFKDQJHVFRORUZKHQWKHWUDFNLQJPRGHWUDQVLWLRQVIURP$XWRWR
0DQXDO

7KHRYHUDOOSXUSRVHRIWKLVWDVNLVWRNHHSWKHDLUFUDIWUHSUHVHQWHGE\DEOXH
FLUFOHZLWKLQWKHGRWWHGUHFWDQJXODUDUHDLQWKHFHQWHURIWKLVWDVN7U\WRPDLQWDLQ
WKLVDWDOOWLPHV<RXFRQWUROWKHDLUFUDIWZLWKPRYHPHQWVRIWKHMR\VWLFN,I\RXGR
QRWFRQWUROWKHDLUFUDIWZLWKWKHMR\VWLFNLWZLOOGULIWDZD\IURPWKHFHQWHU,IWKH
DLUFUDIWOHDYHVWKHUHFWDQJXODUDUHDWU\WREULQJWKHDLUFUDIWEDFNWRFHQWHUDVTXLFNO\
DVSRVVLEOH
7.3  Communications (COMM) Task 
7KHORZHUOHIWUHJLRQRIWKH0$7%,,PDLQZLQGRZFRQWDLQVWKH
FRPPXQLFDWLRQVWDVN<RXZLOOKHDUPHVVDJHVWKDWFDOODSDUWLFXODUDLUFUDIWE\D
ಯFDOOVLJQರDVVLJQHGWRLW7KHFDOOVLJQIRU\RXUDLUFUDIWLVಯ1$6$ರ<RXPXVW
UHVSRQGRQO\ZKHQ\RXKHDUWKLVFDOOVLJQ&DOOVLJQVZLOOEHSUHVHQWHGWZLFHWRKHOS
\RXGHWHUPLQHLI\RXPXVWUHVSRQG2WKHUFDOOVLJQVZLOOEHSUHVHQWHGLQWKHVDPH
ZD\

:KHQ\RXUHFHLYHDQ$7&PHVVDJHLWZLOOFRQWDLQWZRSDUWV7KHILUVWSDUWRI
WKHPHVVDJHLVWKHFDOOVLJQIRUDSDUWLFXODUDLUFUDIWRUVKLS7KHVHFRQGSDUWRIWKH
PHVVDJHLVDFRPPDQGUHTXLULQJ\RXWRWXQHRQHRIWKHIRXUUDGLRVWRDSDUWLFXODU
IUHTXHQF\7KHIRXUUDGLRVDUH1$91$9&20DQG&207RFKDQJHWKH
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IUHTXHQF\VHOHFWWKHDSSURSULDWHUDGLRDQGXVHWKHDUURZVWRVHWWKHFRUUHFW
IUHTXHQF\)LJXUHVKRZVWKHHOHPHQWVRIWKHFRPPXQLFDWLRQVWDVN














 
)LJXUH6HOHFWLQJDIUHTXHQF\LQWKH&200WDVN

5HPHPEHUWKHRYHUDOOJRDORIWKLVWDVNLVWRFRUUHFWO\GLVWLQJXLVKPHVVDJHV
EHJLQQLQJZLWK\RXUFDOOVLJQIURPWKRVHZLWKRWKHUFDOOVLJQVDQGUHVSRQGWRWKRVH
FRPPDQGV3OHDVHUHVSRQGDVTXLFNO\DQGDFFXUDWHO\DV\RXFDQ

5DGLRV
8VHWKHOHIWVLGHDUURZVWRDGMXVW
WKHLQWHJHUSRUWLRQRIWKH
IUHTXHQF\
8VHWKHULJKWPRVWVLGH
DUURZVWRDGMXVWWKHGHFLPDO
SRUWLRQRIWKHIUHTXHQF\
6HOHFWWKHSURSHUUDGLRDQG
IUHTXHQF\ZKHQWKH$7&LVVXHVD
PHVVDJHWR\RXUVKLS
7KHFDOOVLJQRI\RXUDLUFUDIWLV1$6$
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7.4 Resource Management (RESMAN) task 
7KHORZHUULJKWUHJLRQRIWKH0$7%,,PDLQZLQGRZFRQWDLQVWKHUHVRXUFH
PDQDJHPHQWWDVN)LJXUHGLVSOD\VWKHHOHPHQWVWKDWFRPSULVHWKLVWDVN7KH
UHFWDQJXODUUHJLRQVLGHQWLILHGZLWKWKHOHWWHUV$)UHSUHVHQWIXHOWDQNV7KHJUHHQ
OHYHOVZLWKLQWKHWDQNVUHSUHVHQWIXHOOHYHOV$ORQJWKHOLQHVZKLFKFRQQHFWWKHWDQNV
DUHSXPSVZKLFKWUDQVIHUIXHOIURPRQHWDQNWRDQRWKHULQWKHGLUHFWLRQLQGLFDWHGE\
WKHDUURZV
7KHUHDUHSXPSVODEHOHGZLWKWKHQXPEHUV(DFKRQHRIWKHSXPSVLV
UHSUHVHQWHGE\DUHFWDQJXODUER[ZLWKDQXPEHULQVLGHLWWKDWLGHQWLILHVWKHSXPS
DQGDQDUURZWKDWLQGLFDWHVWKHGLUHFWLRQRIWKHIXHO7KHSXPSVDUHXVHGWRWUDQVIHU
IXHOIURPWKHVXSSO\WDQNVWRWKHPDLQWDQNV

'HDFWLYDWHGSXPSVDUHFRORUHGLQJUD\ DFWLYDWHGSXPSVDUHJUHHQ
DQGIDLOHGSXPSVDUHUHG 1RWHLQ)LJXUHWKDWSXPSVDQG
DUHDFWLYHSXPSVDQGDUHLQDFWLYHDQGSXPSLVIDLOHG


 
)LJXUH7KH5HVRXUFHPDQDJHPHQWWDVN
 
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:KHQDSXPSDFWLYDWHVWKHQXPEHUVFKDQJHLQWKH3XPS6WDWXVDUHD
8QGHU3XPS6WDWXVWZRFROXPQVRIQXPEHUVDUHSUHVHQW,QWKHILUVWFROXPQ
QXPEHUVWKURXJKFRUUHVSRQGGLUHFWO\WRWKHSXPSVLQWKHGLDJUDP7KHVHFRQG
FROXPQLQGLFDWHVWKHIORZUDWHLQXQLWVSHUPLQXWHIRUHDFKSXPSZKHQLWLVRQ

,Q)LJXUHWKHQXPEHUVXQGHUQHDWKWDQNV$DQG%DQGWRWKHULJKWRI
WDQNV&DQG'UHSUHVHQWWKHDPRXQWRIIXHOIRUHDFKRIWKRVHWDQNV7KRVHQXPEHUV
ZLOOEHLQFUHDVLQJDQGGHFUHDVLQJDVWKHIXHOOHYHOVFKDQJH7KHFDSDFLW\IRUWKH
PDLQWDQNV$DQG%LVXQLWVHDFK7KHVXSSO\WDQNV&DQG'FRQWDLQD
PD[LPXPRIXQLWVHDFK7DQNV(DQG)DUHVXSSO\WDQNVWKDWKDYHDQ
XQOLPLWHGFDSDFLW\WKH\QHYHUUXQRXW7KHDUHDVVKDGHGLQOLJKWEOXHRQWKHVLGH
RIWDQNV$DQG%LQGLFDWHWKHFULWLFDOOHYHOVRIIXHOIRUWKRVHWDQNV<RXPXVWWUDQVIHU
IXHOWRWDQNV$DQG%LQRUGHUWRPHHWWKHVHFULWHULDEHFDXVHWKHIXHOLQWDQNV$DQG
%LVFRQVXPHG









)LJXUH([SODQDWLRQRIWKHWDVNHOHPHQWVRIWKH5(60$1
Fuel level of Tank A. Tanks A 
and B are main tanks.
Fuel level of Tank B.
Tanks E and F are 
supply tanks that don’t 
run out of fuel. Fuel 
levels are not shown for 
Tanks E and F. 
Fuel level of 
Tank D. 
Tank D is a 
supply tank. 
Pump 
ID
Colum
Pump 
Flow
Rate
Column 
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:KHQWKHUHVRXUFHPDQDJHPHQWWDVNEHJLQVWKHIXHOOHYHOIRU7DQNV$DQG
%LVDWXQLWV<RXDUHWRNHHSWKHOHYHORIIXHOIURPGURSSLQJEHORZWKLVOHYHO
DVLQGLFDWHGE\WKHPDUNHURQHLWKHUVLGHRIWKHVHSXPSV$VWLPHSDVVHVWDQNV$
DQG%ORVHIXHO7KHVHWDQNVZRXOGHYHQWXDOO\EHFRPHHPSW\ZLWKRXWWKHWUDQVIHURI
DGGLWLRQDOIXHO7DQNV&DQG'RQO\ORVHIXHOLIWKH\DUHWUDQVIHUULQJIXHOWRDQRWKHU
WDQN

/HWಬVFRQVLGHUWKHSURFHVVRIWUDQVIHUULQJIXHO(DFKSXPSFDQRQO\WUDQVIHU
IXHOLQWKHGLUHFWLRQLQGLFDWHGE\WKHADUURZLQLWVODEHO7KHSXPSVDUHDFWLYDWHGE\
HLWKHUFOLFNLQJRQWKHPRUE\SUHVVLQJWKHQXPEHUNH\FRUUHVSRQGLQJWRWKHSXPS
WKDW\RXZLVKWRDFWLYDWH$SXPSLVDFWLYHO\WUDQVIHUULQJIXHOZKHQLWWXUQVJUHHQ

6RIDU\RX
YHVHHQWZRFRQGLWLRQVIRUWKHSXPSV21DQG2)),I\RXHLWKHU
FOLFNZLWKWKHPRXVHRUSUHVVWKHSXPSQXPEHURQWKHNH\ERDUGMXVWRQFH\RXZLOO
WXUQWKHSXPS21 FOLFNLQJRUSUHVVLQJWKHNH\DJDLQWXUQVWKDWSXPS2))
DQGVRRQ,IDWDQNILOOVXSWRLWVFDSDFLW\DOOLQFRPLQJSXPSOLQHVZLOOEH
WXUQHGRIIDXWRPDWLFDOO\7KLVLVEHFDXVHDIXOOWDQNFDQQRWUHFHLYHDQ\PRUHIXHO
<RXZLOOKDYHWRWXUQWKRVHSXPSVEDFNRQDWDODWHUWLPHLIWKHIXHOOHYHORIWKH
WDQNVJRHVEHORZWKHFULWLFDOOHYHO)XUWKHUPRUHLIDWDQNEHFRPHVHPSW\DOO
RXWJRLQJSXPSVZLOODXWRPDWLFDOO\EHWXUQHGRII7KLVLVEHFDXVHDQHPSW\WDQNFDQ
QRORQJHUWUDQVIHUIXHO,QWKDWFDVHWKHSURSHUDFWLRQLVWRVXSSO\IXHOWRDQHPSW\
WDQNEHIRUHWXUQLQJRQWKHSXPSWKDWWUDQVIHUVIXHORXWRILW)LJXUH


)LJXUH:KHQ7DQN&UXQVRXWRIIXHOSXPSLVWXUQHGRII
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$WVRPHSRLQWGXULQJWKHH[HFXWLRQRIWKHUHVRXUFHPDQDJHPHQWWDVNRQHRU
PRUHRIWKHSXPSVPD\IDLO:KHQDSXPSIDLOVLWVODEHOWXUQVUHG'HSHQGLQJRQ
WKHOHYHORIIXHOLQWKHWDQNDIIHFWHG\RXPLJKWQHHGWRWUDQVIHUIXHOIURPRQHPDLQ
WDQNWRDQRWKHUPDLQWDQNWRFRPSHQVDWHIRUWKHORVVRIIXHO<RXFDQFURVVIHHG
IXHOIURPRQHPDLQWDQNWRWKHRWKHUE\DFWLYDWLQJHLWKHUSXPSRU)LJXUH


)LJXUH&URVVIHHGLQJIXHOIURP7DQN$WR7DQN%

,I\RXKDYHTXHVWLRQVSOHDVHLQWHUUXSW\RXUUHDGLQJDQGDVNIRUDVVLVWDQFH

2QFHDJDLQWKHRYHUDOOJRDOLVWRPDLQWDLQWKHIXHOOHYHOLQWDQNV$DQG%
FORVHWRXQLWVHDFKIRUDVORQJDV\RXSRVVLEO\FDQ7KHUHPD\EHPRUHWKDQ
RQHZD\WRDFKLHYHWKLVJRDO\RXPD\XVHWKHPHWKRGWKDWZRUNVEHVWIRU\RX,I
WKHIXHOOHYHOLQWKHVHWDQNVVKRXOGGHYLDWHIURPWKLVOHYHOSOHDVHUHWXUQWKHIXHO
OHYHOEDFNWRWKLVSRLQWDVVRRQDVSRVVLEOH
7.5 Scheduling Display (SCHED) 
7KHSXUSRVHRIWKHVFKHGXOLQJGLVSOD\)LJXUHLVWRGHSLFWWKHVWDUWDQG
GXUDWLRQRIWKHPDQXDOWUDFNLQJWDVNDQGWKHFRPPXQLFDWLRQVWDVN7KHWZR
LQGLFDWRUVDUH7IRUWKH75$&.WDVNDQGಯ&IRUWKH&200WDVN7KHVFKHGXOLQJ
GLVSOD\DOORZVWKHVXEMHFWWRORRNDKHDGIURPSUHVHQWWRPLQXWHVLQWRWKH
IXWXUH7KHEROGOLQHVWKLFNJUHHQEDUVLQGLFDWHWKHWLPHDWZKLFKWKHVHWZRWDVNV
EHJLQ7KHWKLQUHGOLQHVLQGLFDWHWLPHVDWZKLFKHLWKHUWUDFNLQJRUFRPPXQLFDWLRQV
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DFWLRQVDUHQRWUHTXLUHGRIWKHVXEMHFW,Q0$7%,,WKHWLPHLVWUDFNHGE\WKH
HODSVHGWLPHUXVLQJWKHQRWDWLRQKKPPVV)RUH[DPSOHKRXUPLQXWHVDQG
VHFRQGVLVUHSUHVHQWHGDV


)LJXUH7KH6FKHGXOLQJ'LVSOD\
7.6 Workload Rating Scale (WRS) 
7KH:56FDQEHSUHVHQWHGWR\RXDWDQ\WLPHGXULQJWKHRSHUDWLRQRIWKH
0XOWL$WWULEXWH7DVN%DWWHU\)LJXUH<RXPXVWPRYHHDFKRQHRIWKHVOLGHUVLQ
RUGHUWRDFWLYDWHWKHಯ6DYH$OOರEXWWRQWKDWLVXVHGWRVXEPLW\RXUDQVZHUV$IWHUD
FHUWDLQWLPHXVXDOO\VHFRQGVWKHZLQGRZGLVDSSHDUVDWLPHRXWRFFXUV8SRQ
UHWXUQWRWKH0$7%,,VFUHHQWKHVLPXODWLRQUHVXPHV2QFHDJDLQ\RXZLOOQHHGWR
PRYHHDFKRQHRIWKHVOLGHUVRIWKHVXEVFDOHVWREHDEOHWRVXEPLW\RXUUHVSRQVHV

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
)LJXUH7KH:RUNORDG5DWLQJ6FDOH

7KH1$6$7DVN/RDG,QGH[ZDVGHYHORSHGE\WKH+XPDQ3HUIRUPDQFH
*URXSDW1$6$$PHV5HVHDUFK&HQWHU+DUWDQG6WDYHODQG,WXVHVVL[
VXEVFDOHVWRSURYLGHDQRYHUDOOZRUNORDGUDWLQJ0HQWDO'HPDQG3K\VLFDO'HPDQG
7HPSRUDO'HPDQG2ZQ3HUIRUPDQFH(IIRUWDQG)UXVWUDWLRQ7KH2ZQ
3HUIRUPDQFHVXEVFDOHUDQJHVIURP*RRGWR3RRUರ7KHRWKHUILYHVXEVFDOHV
UDQJHIURP/RZWR+LJKರ7KHPHDQLQJRIHDFK5DWLQJVFDOHLVH[SODLQHGLQ7DEOH

 
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
7DEOH([SODQDWLRQRIWKHWHUPVXVHGLQWKH:RUNORDG5DWLQJ6FDOH


1RZWKDW\RXKDYHUHDGKRZWRXVHWKH0XOWL$WWULEXWH7DVN%DWWHU\\RXDUH
UHDG\WRLQWHUDFWZLWKLW$VNWKHSHUVRQLQFKDUJHRIWKLVWHVWWRLQLWLDWHWKH0$7
%DWWHU\


7KDQNVIRU\RXUWLPH

7HUPVXVHGLQWKH5DWLQJ
VFDOHV
([SODQDWLRQ
0HQWDOGHPDQG 7KHOHYHORIPHQWDODFWLYLW\UHTXLUHGWRSHUIRUPWKHWDVNV
3K\VLFDOGHPDQG 7KHDPRXQWRISK\VLFDODFWLYLW\UHTXLUHGWRSHUIRUPWKH
WDVN
7HPSRUDOGHPDQG 7LPHSUHVVXUHWKDW\RXH[SHULHQFHGVORZRUUDSLGSDFH
3HUIRUPDQFH +RZZHOO\RXWKLQN\RXSHUIRUPHG
(IIRUW +RZKDUG\RXZRUNHGWRDFKLHYH\RXUOHYHORI
SHUIRUPDQFH
)UXVWUDWLRQ +RZGLG\RXIHHOZKLOHSHUIRUPLQJWKHWDVNVUDQJLQJIURP
UHOD[HGWRYHU\VWUHVVHG
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User’s Guide Appendix to the Multi-Attribute Task Battery 
Technical Memorandum 
A MATB Configuration File 
The filename of the MATB configuration file is MATB_CONFIG.xml. This file contains four 
different types of configuration data used by the application. First is a set of seven Boolean modes 
which selectively control the functionality of MATB based upon user desires. Second are the 
resource management task (RESMAN) pump volumetric values and main tank consumption rates in 
units per minute.  Next is a set of timeout values in seconds for the communications (COMM) and 
system monitoring (SYSMON) tasks. The lights and scales have independent timeout values. The 
workload rating questionnaire also has a timeout value. If the subject does not respond within the 
time period the event expires and an appropriate entry is made to the output file. Lastly, certain 
tracking and resource management state data is recorded at the time interval specified. For the 
tracking (TRACK) task, the Root Mean Square Deviation from the Center Point in Pixel Units 
(RMSD-C) is calculated and recorded along with the number of samples during the interval. For the 
resource management task, the tank volumes and pumps state are recorded at the end of each time 
interval. This is in addition to the entries made when the subject turns a pump on or off. 
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A.1 MATB_CONFIG.xml 
Item # Name Type Description 
 
MODE Seven Booleans modes set the functionality of MATB. 
 
RESMAN RATES The rates per minute of each of the eight pumps and the consumption rates per minute of 
the primary tanks. 
 
TIMEOUT Timeout values in seconds for the Workload Rating Scale, COMM and SYSMON tasks. 
 
RECORDING 
INTERVAL 
The recording interval in seconds for the TRACK and RESMAN tasks.  4
3
2
1
1
2
3
4
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A.2 MATB Modes 
The seven modes are: 
1. “Automatic Minimize” when another application takes the focus away from MATB. 
2. “Automatic Start” of a run once initialization is completed. 
3. “Select Eventsfile” from a file dialog and not default to MATB_EVENTS.xml.
4. “Set Run Parameters” provides a dialog of sliders to overload the values in the 
MATB_CONFIG.xml. Intended for use during experiment design. 
5. “Training Mode” provides visual cues and menu choices to the subject not normally available 
during a data collection run. 
6. “Test Mode” provides visual cues and menu choices to the experiment designer not normally 
available during a data collection run. 
7.  “Task Border Mode” adds a blue column between the tasks to serve as a visual separator when set 
to True. As glass flight deck aircraft do not use these types of separators, the default is false.  
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Item # Mode Name Description 
 
Auto Minimize When true MATB will automatically minimize if it loses the focus to another 
process. For making screen captures, the value must be false. 
 
Auto Start When true the run automatically starts, but when false a dialog asks the user for 
acknowledgement to start the run. During training it may be useful to set to false, 
but during data collection normally this mode should be true. 
 
Select Events file  Provides the option to select an events file other than “MATB_EVENTS.xml” in the 
format “MATB_EVENTS-xxxxxx.xml” where “xxxxxx” is a user assigned suffix to 
indentify the file contents.  
 
Set Run Parameters Allows the user to overload the resource management task pump rate and tank 
consumption values. Uses sliders so the user may enter a value outside the defined 
range. Also allows the same for timeouts and recording intervals.  
 
Training  Adds a “Train” menu which allows the user to play sample communications task 
audio files and complete a workload rating evaluation. Additionally, displays visual 
cues within white text boxes not available when not training or testing.  
 
Testing Adds a “Test” menu which allows the experiment designer to verify that the sound 
card and joystick are installed and working. Event and configuration values for the 
run may also be verified. Additionally displays visual cues within white text boxes 
not available when not training or testing.   
 
Task Borders Adds blue columns on either side of the TRACK task and between the COMM and 
RESMAN tasks. 
7
6
5
4
3
2
1
2
1
3
4
5
6
7
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A.2.1 MATB Auto Minimize Mode  
Item # Boolean Description 
 
true When another process (the browser in this case) gets the focus, MATB minimizes 
to the tray. The timers are paused. 
 
false When another process (the browser in this case) gets the focus, MATB remains on 
the screen. The timers are paused. 
2
1
1
2
1
2
2
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A.2.2 MATB Auto Start Mode  
   
Item # Boolean Description 
 
true Run elapsed timer starts as soon as MATB is initialized. 
 
false User starts the application by selecting Start from the File menu, followed by 
selecting Yes on the dialog.  
2
1
1
2
1
2
2
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A.2.3 MATB Select Events File Mode  
Item # Boolean Description 
 
true 
Dialog opens to the XML folder with MATB_EVENTS.xml as the default filename. 
User may pick another file with the correct format if desired.  
In this example, MATB_EVENTS-2min-TM.xml, a file created for a specific 
purpose, may also be chosen.  
 
Note: The Windows default on the first use after an installation is the last 
folder accessed (e.g. before MATB was installed), but once you select a file from 
the \MATB\XML folder, this folder becomes the opening location for MATB.
 
false The default value for this mode. MATB_EVENTS.xml is opened and read. 
Once the flow of events for a run have been finalized, it is recommended that the 
file be renamed to MATB_EVENTS.xml and this Boolean set to true. 
2
1
1
1
2
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A.2.4 MATB Set Run Parameters Mode  
Item # Boolean Description 
 
true A tabbed dialog is displayed, which allows the user to change the pump flow rates, 
tank consumption rates, recording intervals and event timeouts read from  
MATB_CONFIG.xml. Buttons are available to Cancel, Reset All and Save All. This 
mode is intended for use during experiment design. Once the desired values are 
determined and set in MATB_CONFIG.xml, this value should be changed to false.  
            
 
false No dialog is displayed and the values in MATB_CONFIG.xml are used. If 
MATB_CONFIG.xml does not contain any resource management pump and tank 
values, timeouts or recording intervals, the default values within MATB are used.  
2
1
1
1
1
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A.2.5 MATB Testing Mode  
Item # Boolean Description 
 
true Menu item allowing selections to play sample audio files, view resource 
management rates, timeout values, joystick test. The user may also see a time 
sequenced list of the run events and scheduled communications and tracking 
sessions. May also activate a workload rating session.  White background text 
boxes provide additional state data feedback. Selecting the “?” from the title bar 
launches MATB_Documentation.chm. 
 
false No menu item or state data feedback boxes.  The “?” selection is only available in 
testing mode. 
2
1
1
1
1
1
1
1
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2
2
2
2
2
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A.2.6 MATB Training Mode  
Item # Boolean Description 
 
true Menu item allowing selections to play sample audio files. May also activate a 
workload rating session.  White background text boxes provide additional state data 
feedback. “Radio” and “Frequency” column labels are displayed on the COMM task.  
Tank A and B consumption rates are displayed on the RESMAN task above and to 
either side of the Pump 7 button controller. 
 
false No menu item or state data feedback boxes. 2
1
1
1
1
1
1 1
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2
2
2
2
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A.2.7 MATB Task Border Mode  
Item # Boolean Description 
 
false This is the default. The display has no visual dividers between the tasks. 
 
true Blue columns are displayed between the tasks 2
1
1
1
1
1
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2
2
2
2
Appendix Page 15 
A.3 Resource Management Rates 
MATB internally sets the following default pump flow and primary tank consumption rates in units 
per minute: 
PUMP 1 = 800;    PUMP_2 = 600;    PUMP_3 = 800;    PUMP_4 = 600
PUMP_5 = 600;   PUMP_6 = 600 ;   PUMP_7 = 400;    PUMP_8 = 400
TANK_A = 800;  TANK_B = 800  
The user may select different rate values within the range 0-1000 units per minute through the 
MATB_CONFIG.xml.
They may also have the opportunity to change these values through a dialog if the Set Parameters 
mode is true (see appendix A.2 number 4 above). These changes are only intended to be used during 
scenario development.  
Item # Resource Description 
 
Pumps The flow rate in units per minute at which a pump moves fuel from one tank to 
another. 
 
Tanks The volume in units per minute that the primary tanks consume (i.e. supply to the 
virtual engines) 
2
1
1
2
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A.4 Timeout Values 
The subject is allowed a variable number of seconds to respond to a processed event. Specifically, 
the playing of a communications task sound file instructing the subject to set a radio frequency, or 
the subject responding to the other tasks visually changing from the normal state. The maximum 
allowed response time is 60 seconds. The minimum response time is 10 seconds, which is also in the 
default if not changed through the MATB_CONFIG.xml file or through the dialog if the Set 
Parameters mode is true (see appendix A.1). If a time outside the 10-60 second range is read from 
the MATB_CONFIG.xml file, the default value (30 seconds) is used.
Note: A timer begins as soon as the event is processed. For a COMM event, the timer may already 
have reached 10 seconds before the audio instruction is completed. This is the reason the COMM 
timeout is much longer than the SYSMON timers. 
Item # Timeout Description 
 
Rate In this instance the subject has 30 seconds to complete the Workload Rating 
Questionnaire before the dialog timeouts. 
 
Communications  Task The subject has 30 seconds (default) to respond to the message in the audio file. If 
the message is directed to a ship other than our own the instructions should be 
ignored and the event times out. In this case this is the correct response. 
 
System Monitoring 
Scales 
Normally a scale moves up and down randomly in the center region, but by event it 
either shifts to the upper or lower region. In this instance the subject is given 10 
seconds to respond to the event. 
 
System Monitoring Lights Normally the Green light is on and the Red light is off. A light event toggles the 
state of one of the lights. In this instance the subject has 15 seconds (default) to 
respond by returning the light to the normal state.   
4
3
2
1
1 3
4
2
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A.4.1 Recording Intervals 
In addition to recording event processing and subject responses, state data is periodically recorded 
for both the tracking and resource management tasks. State data is only recorded for the tracking 
task when it is in manual mode (i.e. the subject is controlling the target position with a joystick).  For 
the tracking task, the Root Mean Square Deviation from the Center Point in Pixel Units (RMSD-C) 
is calculated and recorded along with the number of samples during the interval. For the resource 
management task the volumes of tanks A through D are recorded.
Item # Task Description 
 
Tracking  In this instance the RMSD-C, number of samples since the last recording and the 
total sum of the squares of the deviation from center are recorded every 15 
seconds while in manual mode. 
 
Resource Management The current tank volume will be recorded every 30 seconds in this instance 2
1
1
2
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B MATB Events File 
During a run, subjects respond to MATB time sequenced task state changes, known as events.  The 
list of events is contained in an Extensible Markup Language (XML) File with the default filename 
of MATB_EVENTS.xml. The default may be overloaded with an entry in the 
MATB_CONFIG.xml, see appendix A.2.3.  Each run starts with each task in a normal state and 
changes to a non-normal state when the appropriate event is triggered.  The normal state for the 
communications (COMM) task is each of four radios tuned to a specified frequency. The non-
normal state starts with the instructions from an audio to change the frequency on one of the four 
radios.  The instruction may be directed to the subject (call sign “NASA 504”) in which case the task 
is to comply, or to another aircraft in which case the instruction is ignored.  The normal state for the 
system monitoring (SYSMON) task is for the Green light to be on, the Red light off, and each of the 
four scales to randomly move within the center region of the scale. The non-normal state is the 
Green light to go off, or the Red light to come on, or one of the scales to either randomly shift to the 
top or bottom region.  The system is returned to the normal state by one of several mouse clicks or 
key strokes.  The normal state of the tracking (TRACK) task is for the target (blue dot with a circle) 
to randomly automatically move within the inner square.   In the non-normal state the subject 
controls the position with a joystick.  The normal state for the resource management (RESMAN)
task is for the subject to control the volume of tanks A and B with one or more of eight pumps. In 
the non-normal state, one or more of the pumps is broken and does not contribute to the effort. In 
addition to the four tasks, there is a visual indicator of the session state of the COMM and TRACK
tasks. While the SYSMON and RESMAN tasks are active for the entire run once initialized, the 
COMM and TRACK tasks can be in either an active or inactive state.  While in the inactive state no 
events are processed, and when they are active it is called a session.  A look-ahead session bar is 
shown on the control panel on the upper right of the display. Active sessions are shown with a thick 
green bar and the normal state by a thin red line. Additionally the subject may be asked to complete 
a workload ratings questionnaire (RATE), which is also triggered by an event.
Examples of the events file entries follow. 
Appendix Page 19 
B.1 MATB_EVENTS.xml Opening Entries 
Item # Event Type Description 
startTime 
Every event has a startTime attribute. It is the elapsed time since the start of the run. The 
timer is stopped whenever the Workload Rating dialog is opened, MATB losses the focus, a 
Menu dialog is open, etc. 
 
CONTROL Starts the run and turns on the elapsed time counter. 
 
SCHED Both the RESMAN and SYSMON tasks are started by the keyword RESSYS. Both tasks 
remain active for the entire run. 
 
SCHED Starts a manual TRACK task.  The target position is updated by MATB at the high rate, 
while the joystick response to the subjects input is at the medium rate. 
 
SYSMON Turns OFF the normally ON Green light. 
 
SCHED Starts a COMM task session at a run elapsed time of 0 hours, 0 minutes and 34 seconds. 6
5
4
3
2
1
2
3
4
5
6
1
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B.2 MATB_EVENTS.xml Closing Entries 
Item # Event Type Description 
 
SCHED Stops MANUAL tracking, and returns the TRACK task to the automatic or normal state 
 
SYSMON Changes light state, in this case the GREEN light which is normally ON, turns OFF, or the 
RED light is turned ON. 
 
SCHED Ends a COMM session.  
 
CONTROL Ends the run 4
3
2
1
1
2
2
3
4
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B.3 COMM State Change Entries 
Item # COMM   Event Type Description 
 
OWN At a run elapsed time of one minute and twenty seconds an audio file instructing NASA 504 
to change the COM1 radio to frequency 131.050 is played. The subject should comply. 
 
OTHER At a run elapsed time of one minute and fifty five seconds an audio file instructing an aircraft 
with some other call sign to change the NAV2 radio to frequency 112.550 is played. Since 
the subject only responds to instructions for NASA 504, this instruction should be ignored.  
2
1
1
2
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B.4 RESMAN State Change Entries 
Item # RESMAN  Event Type Description 
 
fail At a run elapsed time of no minutes and five seconds pump two is failed. If the subject 
previously turned pump two on, it will be turned off.  Any attempts to turn pump two on while 
it is failed will not succeed. The color of pump two will change to red.  
 
fix At a run elapsed time of two minutes and five seconds pump one is fixed. The color of the 
pump changes to gray. If the subject turns pump two on, it will begin pumping and the color 
turns green.   
2
1
2
1
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B.5 SYSMON State Change Entries 
Item # SYSMON Event Type Description 
 
GREEN The GREEN light, which is normally ON, turns OFF 
 
RED The RED light, which is normally OFF, turns ON 
 
ONE UP The random cycling of scale ONE shifts from the central range to the top range 
 
TWO DOWN The random cycling of scale TWO shifts from the central range to the bottom range 4
3
2
1
1
2
3
4
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B.6 TRACK State Change Entries 
Item # SCHED Event Type Description 
 
TRACK MANUAL Starts a manual tracking session. In manual mode the subject uses the joystick to keep the 
target within the inner grid.  
 
TRACK AUTO Ends a manual tracking session.  The joystick is not polled for inputs and the target is 
automatically caged within the inner grid. 
2
1
2
1
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B.7 RATE State Change Entry 
Item # RATE Event Type Description 
 
START The Workload Rating Scale questionnaire appears at a time of two minutes and thirty 
seconds. While the questionnaire is opened the elapsed timer is not updated.  The 
questionnaire will timeout if the subject does not complete the scales in the specified time.  
1
1
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C MATB Menu Operations 
Menus allow the user to make a selection to perform some action with MATB. The File and Help
selections are always available, while the Train and Test selections are only available if the 
appropriate mode is set to true in MATB_CONFIG.xml file. 
C.1 File & Help Menu Items 
Item # Menu Item Description 
 
File The available actions are dynamic based upon the mode and phase of operations 
 
Help Two static choices which display dialogs with information about MATB 
 
X Note that the Close(X) button in the title bar is disabled. MATB may not be ended by this 
method familiar to PC users.  See Appendix C.3 for more information.  
3
2
1
1
2
3
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C.2  File, Train, Test & Help Menu Items 
Item # Menu Item Description 
 
Test Menu is available only when Test mode set to true in MATB_CONFIG.xml 
 
Train Menu is available only when Train mode set to true in MATB_CONFIG.xml 
 
 When either Test or Train mode set to true in MATB_CONFIG.xml additional state data is 
displayed on the main form. It is always shown with a black foreground on a white 
background.  
3
2
1
1
2
3
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C.3  File -> Exit Menu Item 
Item # Menu Item Description 
 
Exit Terminates MATB. Shortcut key is Ctrl+X 
 
X Note that the Close(X) button in the title bar is disabled. MATB may not be ended by this 
method familiar to PC users. This eliminates the chance of a single key stroke / mouse click 
error ending a run prematurely.  
2
1
1
2
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C.4  File -> Start Menu Item 
Item # Menu Item Description 
 
Exit Terminates MATB. Shortcut key is Ctrl+X. 
 
Start First step to start MATB, if Auto Start mode is false in MATB_CONFIG.xml. If Auto Start 
mode is set to true then this menu selection is not available and once the Events file is 
read, the events start to be processed. During subject training it may be useful not to use 
Auto Start. The shortcut key to start the run is Ctrl+S. 
2
1
1 2
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C.5  File -> Start Dialog 
Item # Dialog Box Description 
 
Start Yes starts MATB, while No closes the dialog. 1
1
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C.6 Help Menu Items 
Item # Menu Item Description 
 
About Launches dialog with short statement about MATB  
 
Tasks Opens submenus to select from a set of  “in a Nutshell” dialog 
 
Version Launches dialog with version information 3
2
1
1
2
3
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C.7  Help -> About Dialog 
Item # Dialog Box Description 
 
OK A short statement to acknowledge the subjects role in MATB. Select OK to close the 
message box.  
1
1
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C.8 Help -> Tasks Menu Items 



 
Item # Menu Item Description 
 
WRS Launches  the Workload Rating Scale  “in a Nutshell” dialog 
 
SCHED Launches  the Scheduling “in a Nutshell” dialog 
 
TRACK Launches  the Tracking task  “in a Nutshell” dialog 
 
COMM Launches  the Communications task  “in a Nutshell” dialog 
 
RESMAN Launches  the Resource Management task  “in a Nutshell” dialog 
 
SYSMON Launches  the System Management task  “in a Nutshell” dialog 6
5
4
3
2
1
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C.9 Help -> Tasks -> COMM Dialog 


















 
Item # Dialog Box Description 
 
OK A short description of the communications task. 
Select OK to close the message box.  
1
1
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C.10 Help -> Tasks -> WRS Dialog 






 
Item # Dialog Box Description 
 
OK A short description of the Workload Rating Scale. 
Select OK to close the message box.  
1
1
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C.11 Help -> Tasks -> RESMAN Dialog 







 
Item # Dialog Box Description 
 
OK A short description of the resource management task. 
Select OK to close the message box.  
1
1
Appendix Page 37 
C.12 Help -> Tasks -> SCHED Dialog 








 
Item # Dialog Box Description 
 
OK A short description of the scheduling look ahead. 
Select OK to close the message box.  
1
1
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C.13 Help -> Tasks -> SYSMON Dialog 







 
Item # Dialog Box Description 
 
OK A short description of the system monitoring task. 
Select OK to close the message box.  
1
1
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C.14 Help -> Tasks -> TRACK Dialog 







 
Item # Dialog Box Description 
 
OK A short description of the tracking task. 
Select OK to close the message box.  
1
1
Appendix Page 40 
C.15 Help -> Version Dialog 
Item # Dialog Box Description 
 
OK Displays version number and date along the checksum of the build version.  This is 
important because audio, configuration and events files may be unique to a specific version. 
Additionally new features will be added to MATB over time. Select OK to close the message 
box. 
1
1
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C.16 Test -> All Menu Items 
Item # Menu Item Description 
 
Communication Displays the dialog used to play sample audio files. Tests that the MATB audio files may be 
used on the computer 
 
Resource 
Management 
Displays the dialog listing the pump flow and tank consumption rates used for the current 
run.   
 
Timeout Values Displays dialog listing the event timeout values in seconds used for the current run. 
 
Tracking Displays the dialog that shows the state of the attached joystick.  
 
View Eventlist Displays the list view of the time sequenced events loaded for the run.  
 
View Schedlist Displays the list views of the time sequenced communications and manual tracking sessions 
loaded for the run. 
 
Workload Rating Displays the Workload Rating Scale form, which can then be completed. 7
  6 
5
4
3
2
1
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C.17 Test -> Communications Menu Items 
Item #  Item Description 
 
Other Ship Plays an audio file instructing an aircraft with a call sign other than NASA 504 to tune one of 
the four radios to a specific frequency. The subject ignores these instructions during actual 
runs.  
 
Own Ship Plays an audio file instructing NASA 504 to tune one of the four radios to a specific 
frequency. The subject would respond to this instruction during an actual run.  
 
Invalid File Test Trying to play an audio file not found in the Audio sub-folder displays a dialog to that effect. 
If properly constructed and tested, this dialog would be displayed during an actual run. 
3
2
1
1
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C.18  Test -> Resource Management Dialog  
Item #  Item Description 
 
Pump One Flow rate in units per minute when the pump is on and operational 
 
Pump Two Flow rate in units per minute when the pump is on and operational 
 
Pump Three Flow rate in units per minute when the pump is on and operational 
 
Pump Four Flow rate in units per minute when the pump is on and operational 
 
Pump Five Flow rate in units per minute when the pump is on and operational 
 
Pump Six Flow rate in units per minute when the pump is on and operational 
 
Pump Seven Flow rate in units per minute when the pump is on and operational 
 
Pump Eight Flow rate in units per minute when the pump is on and operational 
 
Tank A Consumption rate in units per minute provided the tank is not empty 
 
Tank B Consumption rate in units per minute provided the tank is not empty 
 
OK Close the dialog when finished by selecting the OK button.  11
10
9
8
7
  6 
5
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C.19 Test -> Tracking Dialog  
Item # Item Description 
 
X Axis A red foreground means the attached joystick is sending this signal to the computer. X & Y 
axis state data are the only inputs we read and only in manual mode. 
 
Y Axis A red foreground means the attached joystick is sending this signal to the computer. X & Y 
axis state data are the only inputs we read and only in manual mode. 
 
Multiple  A gray foreground means the attached joystick is not sending this signal to the computer. 
MATB does not use this state data. 
 
Multiple A red foreground means the attached joystick is sending this signal to the computer.  MATB 
does not use this state data. 
 
Exit 
Note that the Close(X) button in title bar is disabled in the Training mode. The dialog is 
closed with the Exit button. 5
4
3
2
1
1
2
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C.20 Test -> Timeouts Dialog  
Item #  Item Description 
 
Communications 
Task 
Timeout value is seconds. If the subject does not respond to the audio message within this 
time period, it is recorded and controls become unresponsive to input. 
 
System Monitoring 
- Lights 
Timeout value is seconds. If the subject does not respond to the change in light color within 
this time period, it is recorded.  Note lights and scales may have different timeout values. 
 
System Monitoring 
- Scales 
Timeout value is seconds. If the subject does not respond to the change in a scale 
movement within this time period, it is recorded. Note lights and scales may have different 
timeout values. 
 
Workload Rating Timeout value is seconds. If the subject does not complete and enter responses to the 
workload rating scale within this time period, it is recorded and the dialog closed. 
 
OK Closes the dialog when finished by selecting the OK button.  5
4
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C.21 Test -> View Events List  
Item #  Item Description 
 
ID Sequence number of this event. 
 
Start Time The start time of the event with respect to the run start time. The run timers may be paused, 
so event start time may not be in sync with clock time.  
 
Event Type Events may be COMM, CTRL, RESMAN, SCHED, SYSMON, TRACK or workload RATE. 
CTRL are control events, the others are tasks, task scheduling or workload rating 
questionnaire.  
 
Activity Start, Stop or End. 
 
Attribute Attribute type.  
 
Close Note that the Close(X) button in title bar is disabled in the Test mode. The dialog is closed 
with the Close button. 
 
Time The run elapsed time when the list is displayed. The runs stop while the event list is 
displayed. 
7
6
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C.22 Test -> View Schedule List 
Item #  Item Description 
 
Communications Start and stop times of each session along with the duration of the session. Extracted from 
the events file. 
 
Tracking Start and stop times of each session along with the duration of the session. Extracted from 
the events file. 
 
Close Note that the Close(X) button in the title bar is disabled in the Test mode. The dialog is 
closed with the Close button 
3
2
1
3
2
1
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C.23 Test -> Workload Rating Scale 
Item #  Item Description 
 
Slider The value is selected by moving the slider to the desired position 
 
Value The actual value is shown with black foreground and a white background in Test Mode. It is 
not displayed in the normal mode.  
 
Reset The subject may reset all values to the initial conditions if desired 
 
Elapsed Time The number of seconds the subject has used in completing the questionnaire. Time is not 
displayed in normal mode. 
 
X Note that the Close(X) button in the title bar is disabled in the Test mode.  
 
Save All The results are recorded and the dialog closed with the Save All button 6
5
4
3
2
1
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C.24 Train Menu Items 
Item # Menu Item Description 
 
Communication Displays the dialog used to play sample audio files.  Allows the subject to hear how each 
type of file sounds 
 
Workload Rating Displays the Workload Rating questionnaire, which can then be completed. 2
1
1
2
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C.25 Train -> Communications Dialog 
Item # Menu Item Description 
 
Other Ship Selects an audio file instructing an aircraft with a call sign other than NASA 504 to tune one 
of the four radios to a specific frequency. The subject ignores these instructions during 
actual runs. File OTHER_TESTFILE.wav must be in the MATB Audio subfolder.  
 
Own Ship Selects an audio file instructing NASA 504 to tune one of the four radios to a specific 
frequency. The subject would respond to this instruction during an actual run.  File 
OWN_TESTFILE.wav must be in the MATB Audio subfolder. 
 
COM One Selects an audio file instructing the subject to tune the communications one radio to a 
specific frequency. File COM1_TESTFILE.wav must be in the MATB Audio subfolder. 
 
 
COM Two Selects an audio file instructing the subject to tune the communications two radio to a 
specific frequency. File COM2_TESTFILE.wav must be in the MATB Audio subfolder. 
 
 
NAV One Selects an audio file instructing the subject to tune the navigation one radio to a specific 
frequency. File NAV1_TESTFILE.wav must be in the MATB Audio subfolder. 
 
 
NAV Two Selects an audio file instructing the subject to tune the navigation two radio to a specific 
frequency. File NAV2_TESTFILE.wav must be in the MATB Audio subfolder. 
 
 
Play File Note that the Play File button is not always visible. Once an option is selected via a radio 
button, it becomes visible as shown on the right. 
 
 
Close 
Note that the Close(X) button in title bar is disabled in the Training mode. The dialog is 
closed with the Close button 8
7
6
5
4
3
2
1
7
8
8
8
7
7
1
4
2
3
5
6
Appendix Page 51 
C.26 Train -> Workload Rating 
Item #  Item Description 
 
Slider The value is selected by moving the slider to the desired position. 
 
Value The actual value is not displayed in Training Mode, as it is in Test Mode. It is not displayed 
in the normal mode.  
 
Reset The subject may reset all values to the initial conditions, if desired. 
 
Save All The Save All button is not displayed until all the sliders have been moved. Once the button 
is displayed the message is removed.  
 
X Note that the Close(X) button in title bar is enabled in the Training mode.  5
4
3
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D Communications Task 
The Communications (COMM) task is displayed in the lower left area of the MATB display.  The 
subject’s task is to change the frequency on one of four radios when the audio instruction is directed 
to our aircraft, which is “NASA 504”.  When the instruction is intended for another aircraft it is 
ignored.  The frequency is changed by selecting the radio button for the intended radio and then 
using the scroll bar pointers to the immediate right as needed. 
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D.1 COMM Initial State 
Item # Item Description 
 
Call Sign Our call sign is NASA504, 
which is the only call sign the 
subject responds to for radio 
frequency changes. 
 
NAV Radio  
Frequency In the initial state both NAV 
radios are set to 112.500. 
 
COM Radio 
 Frequency In the initial state both COM 
radios are set to 126.500. 
3
2
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D.2 COMM Session Initial State 
Item # Item Description 
 
 
COMM  
Session
No COMM sessions have been 
processed yet 
 
 
TRACK 
Session
For reference, no TRACK 
sessions have been processed 
yet either. 
 
 
Elapsed Time The run start event has not 
been processed. 
3
2
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D.3 COMM Session Start Event  
NOTE:  Sessions are in START-STOP pairs. There must be a corresponding STOP event in order 
for the session to be displayed on the Scheduler. See Appendix D.2 and D.4. 
D.4 COMM Session Started  
Item # Item Description 
 
 
COMM  
Session
COMM session processed, and 
will be active for almost all of 
the 2 minute run. 
 
 
TRACK 
Session
For reference, there are 
TRACK sessions scheduled for 
this run. 
 
 
Elapsed Time Four seconds into the run. 3
2
1
1 2
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D.5 COMM OWN COM1 Event 
NOTE:  The call sign for OWN ship is always NASA504.
D.6 COMM OWN COM1 Event Handled 
Item # Name Description 
 
COM1 Radio Button The instruction is for NASA504, 
so the subject should select the 
COM1 radio button 
 
COM2 Radio Button Since neither COM2 nor the 
NAV radios will be changed 
their radio buttons are not 
selected 
 
NAV1 Frequency Since NAV1 is not selected the 
frequency scrollbars are not 
available 
 
Ordinal-Scroll Bar The ordinal scrollbar allows the 
subject to  increment or 
decrement  the ordinal 
component  of the frequency 
 
Decimal-Scroll Bar The decimal scrollbar allows 
the subject to increment or 
decrement the decimal 
component of the frequency 
 
ENTER Button Once a radio button is selected 
the ENTER button becomes 
visible 
6
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D.7 COMM OWN COM1 Changed Entered 
Item # Item Description 
 
 
COM1 Radio Button Once the ENTER is selected 
and the frequency registered 
the radio button is unselected. 
 
 
COM1 Frequency The COM radio One frequency 
is now 124.575. 
 
 
ENTER Button Once selected the ENTER 
button is no longer visible. 
3
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D.8  COMM OTHER NAV2 Event 
NOTE:  The call sign for OTHER may be anything other than NASA504. A number of different call 
signs are used in the audio files provided on the distribution media. Examples are ACEY 5288 and 
CITRIS 211. “ACEY” is the call sign for Atlantic Southeast Airlines (ASA) and “CITRIS” is the 
call sign for Air Tran Airlines.
D.9  COMM OTHER COM2 Event Handled 
Item # Item Description 
 
 
COM2 Radio Button 
Since the instruction is not for  
NASA504 it is ignored and the 
radio button not selected
 
 
COM2 Frequency Since the radio button is not 
selected the scrollbars are not 
visible 
 
 
ENTER Button Nor is the ENTER button 
visible 
3
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D.10 Output File Entries for COMM Events 
File: MATB_yyyy_mmddhhmm.txt entries 
                                                                                         
                            
                                                                                       
                                
 5 4  3 8  7  6  2 1
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Item # Event Task Description 
 
4 Event Processed: Scheduling Starts a Communications Session at a time of 00:00:10.  
 
6 Event Processed: Communications  Processed the first COMM event, which in this example is an OWN 
COM1 frequency change to 124.575, at a time of 00:00:15.  
 
 
 Subject Response: Communications 
Subject response to the above event, by selecting the COM1 radio 
at a time of 00:00:20.8. 
 
 Subject Response: Communications Subject response with a series of integer and decimal frequency 
changes. 
 
 Subject Response: Communications The subject registers the frequency change by pressing the 
ENTER button at a time of 00:00:27.0.  
 
9 Event Processed: Communications Processed the next COMM event, which in this example is an 
OTHER COM2 frequency change to 130.725, at a time of 
00:00:50. Since this is not for NASA504, this instruction should be 
ignored.  
 
13 Event Processed: Communications Processed another COMM event. This one is a NAV ONE OWN 
SHIP frequency change to 112.550. Note on the next line that the 
subject does not response to this event. 
 
 
Event Terminated: Communications  Both events 9 and 13 terminated without 
subject response. In the first this was the 
appropriate response but the  
 
Both events 9 and 13 terminated without subject response. In the 
first this was the appropriate respon e but subject should have 
responded to event 13.  
 
 8 
 7 
 6 
 5 
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File: COMM_yyyy_mmddhhmm.txt entries 
                                                                          
                    
                                                        
Item # Item Description 
 
Run time of response Elapsed time to tenth of a second 
 
Reaction Time The number of seconds the subject takes to respond to the above 
event 
 
Target Ship OWN (NASA504) or OTHER from the audio file instruction 
utterance. 
 
Target Radio COM1, COM2, NAV1 or NAV2 from the audio file instruction 
utterance. 
 
Target Frequency Frequency from the audio file instruction utterance. 
 
Selected Radio COM1, COM2, NAV1, NAV2 or NULL if no radio is selected. When 
the instruction is targeted to OTHER, NULL is the correct 
responses.  
 
Selected Frequency When the instruction is targeted to OTHER, NULL is the correct 
responses. 
 
Correct Radio Selected Boolean result from a comparison of target and selected radio.   
When the target ship is OTHER and selected radio is NULL, the 
result is true. 
 
Correct Frequency Set Boolean result from a comparison of target and selected 
frequency.   When the target ship is OTHER and selected 
frequency is NULL, the result is true. 
 9 
 8 
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E ResourceManagementTask
The Resource Management (RESMAN) task is displayed in the lower center and right of the MATB 
display.  The subject’s task is to maintain the fluid volume in tanks A and B in the indicated range 
through the use of one or more of the available eight pumps. In the normal state all the pumps are 
available provided the source tank is not empty. However in the non-normal state one or more of the 
pumps is inoperative. 
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E.1 RESMAN Event to Include Task 
NOTE:  Use “<task>RESSYS</task>” to start both RESMAN and SYSMON tasks with a single 
entry 
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E.2 RESMAN Initial State 
Item # Item Description 
 
Fluid Volume Visual Indicator The GREEN bar shows the current fluid level in the tank. The initial 
level is 2500 units for both tanks A and B with the consumption 
beginning as soon as the RESMAN-START event is processed 
(see Appendix E.1 above). 
 
Fluid Volume Numeric Indicator  When the volume is within the desired 2000 to 3000 range the 
value is displayed in blue. If above or below the value is RED. 
 
Pump number, direction and state This is the ON/OFF switch for pump ONE, which initially is OFF. 
The caret shows that the pump source is tank C and the 
destination is tank A. When a pump in ON it is colored GREEN and 
the background color when OFF. All eight pumps operate the 
same. 
 
Pump Rate Numeric Indicator Indicates the current rate for pump number one. When the pump is 
off or inoperative the rate will show a flow rate of 0 units per 
minute. When a pump is ON the preset flow rate will be shown. 
Both the consumption rates of tanks A & B and the flow rate of 
each of the pumps is configurable. 
 
Target Range Indicator The light blue shaded blocks indicate the desired range for tank A 
and B volume, which is 2000 to 3000 units.  
 
Fluid Volume Visual Indicator The initial volume of tank D is 1000 units. Pump 3 transfers fluid 
out and pump 6 transfers fluid in. Tank C works the same, but with 
pumps 1 and 5.  
 
Tank E & F These two tanks are unlimited sources for the other four tanks.   7 
 6 
 5 
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E.3 RESMAN Selected Pumps Activated By User 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Item # Item Description 
 
Pump  One The GREEN background indicates that the subject turned pump ONE ON. 
The flow rate for pump ONE is 800 units per minute.  
 
Pump Two The GREEN background indicates that the subject turned pump TWO ON. 
 
Pump Three The GREEN background indicates that the subject turned pump THREE ON. 
 
Pump Four The lack of a distinctive color background indicates that pump FOUR is OFF, which is 
verified by a 0 units per minute flow rate. 
 
Pump Five The GREEN background indicates that the subject turned pump FIVE ON. 
 
Pump Six The GREEN background indicates that the subject turned pump SIX ON. 
 
Pump Seven The lack of a distinctive background color indicates that pump SEVEN is OFF. 
 
Pump Eight The lack of a distinctive background color indicates that pump EIGHT is OFF.  8 
 7 
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E.4 RESMAN Event to Fail a Pump 
 
NOTE:  “P1” represents pump one.  
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E.5 RESMAN Pump ONE Failed 
 
  
Item # Item Description 
 
Pump  One The RED background indicates that pump ONE has failed as the result of the event being 
processed. 
 
Pump  Five The GREEN background indicates that the subject turned the pump ON. 
Only a single pump is affected by an event, which in this case was pump ONE.  
 
Flow Rate Since pump ONE failed, the flow rate is 0 units per minute. 
 
Flow Rate Since pump FIVE is on, the flow rate remains at 600 units per minute.  4 
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E.6 RESMAN Event to Fix a Pump 
 
NOTE:  “P1” represents pump one.  
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E.7 RESMAN Pump ONE Fixed 
Item # Item Description 
 
Pump  One When fixed, a pump returns to the initial state, which is OFF, no matter what state it was in 
when it failed. 
 
Pump Five The GREEN background indicates that pump FIVE is still ON. 
 
Flow Rate The flow rate of pump ONE is 0, since when fixed it returns to the initial state which is OFF. 
 
Flow Rate Since pump FIVE is still on, the flow rate remains at 600 units per minute.  4 
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E.8 Output File Entries for RESMAN Events
File: MATB_yyyy_mmddhhmm.txt entries 
                       
Item # Event Action Description 
 
1 Event Processed: Scheduling The Resource Management task is active. Tank A and B 
consumption begins. 
 
2 Subject Responses: Resource 
Management 
Pumps ONE and TWO turned ON at times of 00:00:2.3 and 
00:00:03.1. 
 
 Event Processed: Resource Management RESMAN event processed. Pump ONE was failed. 
 
3 Subject Responses: Resource 
Management 
Pumps FIVE, SIX, THREE, and FOUR all turned on by the subject. 
 
5 Event Processed: Resource Management RESMAN event processed.  Pump ONE was fixed. 
543 2 1
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File: RESMAN_yyyy_mmddhhmm.txt entries 
                                                                                                       
                                                                                                     
Item # Item Description 
 
Run time of response Elapsed time to tenth of a second 
 
Pump Number Pump ONE turned on. 
 
 
Pump Action “On” and “Off” are user responses 
“Fail” and “Fix” are the result of event processing 
 
Tank Update “N” (NO) when the tank volumes are being recorded due to a event 
or user actions, and “Y” (YES) when triggered by the recording 
interval timer 
 
Tank A Volume 2471 units at a time of 00:00:04.0 when Pump FIVE is turned ON. 
 
Tank B Volume 2642 units as recorded when triggered by a time interval, 
00:00:30.0 
 
Tank C Volume 987 units when pump ONE failed at a time of 00:00:03.5 
 
Tank D Volume 1000 units when pump 6 was turned on 
 
Tank A Differential from the initial condition -122 (2378 - 2500) at time 00.00.35.5. 
 
Tank B Differential from the initial condition 2032 (2707 – 2500) at time 00.00.35.5. 
1098765 4 321
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F System Monitoring Task 
The System Monitoring (SYSMON) task is displayed in the upper left of the MATB display.  The 
subject’s task is to return the two lights and four scales to the normal position as soon as it is noticed 
that they are in a non-normal state. The GREEN light is normally ON with OFF as the non-normal 
state.  The RED light is normally OFF with ON as the non-normal state. The positions of four scales 
update randomly around the center in the normal state and either shift to the top or bottom regions of 
the scale in the non-normal state.  
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F.1 SYSMON Initial State 
Item # Name Description 
 
Light Normally On GREEN is the initial state of 
this light.  
 
Light Normally Off In the initial state the color of 
this light is the same as the rest 
of the MATB background  
 
Scale One of Four When inactive the background 
color of the scales is light blue. 
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F.2 SYSMON Event to Activate the Normal State 
NOTE:  Use “<task>RESSYS</task>” to start both RESMAN and SYSMON tasks with a single 
entry.
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F.3  SYSMON Normal State 
F.4 SYSMON Event to Turn the GREEN Light OFF 
Item # Name Description 
 
Light Normally On In the normal state the color of 
this light is GREEN. 
 
Light Normally Off In the normal state the 
background color of this light is 
the same as the rest of the 
MATB background.  
 
Scale One of Four When active the foreground 
color of the scales is a dark 
blue with a yellow “right sift 
operator” sign in the center 
segment. The position of each 
is continuously randomly 
updated independently. 
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F.5 SYSMON GREEN Light OFF Event 
F.6 SYSMON Event to Turn the RED Light ON 
Item # Name Description 
 
Light Normally On When a GREEN light event is 
processed color of this light 
becomes the same as the rest 
of MATB’s background. 
 
Light Normally Off This light remains in the normal 
state. 
 
Scale One of Four The scales remain in the 
normal state. 
3
2
1
1 2
3
Appendix Page 77 
F.7 SYSMON RED Light ON Event 

F.8 SYSMON Event to Move Scale Two DOWN
Item # Name Description 
 
Light Normally On This light remains in the normal 
state. 
 
Light Normally Off When a RED light event is 
processed the background 
color of this light becomes 
RED. 
 
Scale One of Four The scales remain in the 
normal state. 
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F.9  SYSMON Scale Two DOWN UP 
F.10   SYSMON Event to Move Scale Three UP 
Item # Name Description 
 
Light Normally On This light remains in the normal 
state. 
 
Light Normally Off This light remains in the normal 
state. 
 
Scale Two of Four Scale two indicator moves 
below the normal range. The 
other scales remain in the 
normal state and the position of 
each is independently and 
continuously updated. 
3
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F.11  SYSMON Scale Three UP
Item Name Description 
 
Light Normally On This light remains in the normal 
state. 
 
Light Normally Off This light remains in the normal 
state. 
 
Scale Four of Four Scale three indicator moves 
above the normal range. The 
other scales remain in the 
normal state and the position of 
each is independently and 
continuously updated. 
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F.12 SYSMON Return to the Normal State 
The SYSMON task returns to the normal state by clicking with the mouse on the appropriate light or 
scale, or selecting the appropriate function key (e.g. F1 or Scale One, and F6 for the light normally 
off). 
SYSMON will also return to the normal state when the event timeout value is reached before the 
appropriate response is made.  
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F.13  Output File Entries for SYSMON Events 
File: MATB_yyyy_mmddhhmm.txt entries 
                                                                                          
                                                            
Item # Event Task Description 
 
6 Event Processed: System Monitoring Processed the first SYSMON event, which in this example is a 
GREEN light off at a time of 00:00:10.0 
 
 Subject Response: System Monitoring The GREEN light is turned back on at a time of 00:00:12.9 
 
8 Event Processed: System Monitoring Scale TWO processed at  00:00:28.0 
 
 Subject Response: System Monitoring The Scale TWO is returned to the normal state on at a time of 
00:00:29.7 
 
20 Event Processed: System Monitoring Scale ONE processed at  00:01:43.0 
 
 Event Terminated: System Monitoring Subject failed to respond to the above event within the allowed 
time limit. 
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File: SYSM_yyyy_mmddhhmm.txt entries 
                                                                                                               
                                                            
Item # Item Description 
 
Run time of response Elapsed time to tenth of a second 
 
Elapsed time since event processed Event processed at 00:10.0 with response at 00:12.9, which equals 
a 02.9 second response time. 
 
Light system processed Light event processed. 
 
Subject response  Subject responded by attempting to turn the GREEN light ON. 
 
Was this the correct response? Yes, this was a GREEN light turned OFF event so True for the 
desired response. 
 
Was this the correct response? Yes, this was a RED light turned ON event so TRUE for the 
desired response. 
 
Event Timedout The SCALE One event processed at a time 01:43.0 was not 
correctly responded to in the 10 second timeout window, so -10 
response time recorded with the appropriate remark that the 
“Event Timedout”. 
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G TrackingTask
The Tracking (TRACK) task is displayed in the top center of the MATB display.  The subject’s task 
is to keep the target in the center of the grid, when the task is in manual mode.  When the task is in 
automatic mode (i.e. autopilot) no action is required by the subject. The current mode is displayed in 
a text box below and to the right of the grid.
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G.1 TRACK Initial State 
Item # Item Description 
 
The Target In manual mode the subject uses the joystick to keep the target 
centered on the crosshairs. 
 
 
Grid The track grid lines are a light blue See appendix G.4 for color 
change during “Manual” mode.  
 
 
Mode indicator In automatic mode MATB controls the target. 
 
 
Elapsed Time Four seconds after the run started 
 
 
Communication Session There is one communications session during this run. 
 
 
Run End Time The RED “T” provides a visual cue that this run is two minutes 
long. 
 
 
Tracking Sessions No tracking sessions are scheduled for this run. 7
6
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G.2 TRACK Session Schedule  
Item # Item Description 
 
Mode indicator In automatic mode, MATB controls the target. 
 
 
Tracking Session First manual mode session is about to start and lasts for 45 
seconds. 
 
 
Tracking Session After 20 seconds in automatic mode the second manual 
session begins a little more than a minute from now. 
 
 
Tracking Session After returning to automatic mode, there is a third manual 
session, which is much shorter than the others in this run.  
 
 
Tracking Session The last manual mode session starts about two and one half 
minutes from now. 
 
 
Run End Time The RED “T” provides a visual cue that this run is three 
minutes long. 
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G.3 TRACK Session Manual Event  
Item # Item Description 
 
Event startTime Five seconds into the run 
 
 
Action Manual mode. The subject controls the position of the target 
with the joystick. 
 
 
Update Amount of random target movement per update cycle.  
 
 
Response Amount of influence the joystick has on target movement per 
update cycle. 
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G.4 TRACK Manual Session Started  
 
Item # Item Description 
 
Manual mode. The subject controls the position of the target with the joystick. 
 
 
TRACK Task Manual The track task is active whenever the GREEN bar is visible. 
 
 
TRACK Task Automatic There is a 30 automatic mode segment before the second 
manual session starts.  
 
 
Run end time The RED “T” indicates the end of the run. Here a little less 
than three minutes from now. 
 
 
Grid The track grid lines are a dark blue. See the appendix for color 
changes during “Auto” mode. 
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G.5 TRACK Manual Session – Target Drift 
Note the location of the target in the northwest quadrant.
G.6 TRACK Manual Session – Target Caged 
Now note the location of the target in the northwest quadrant. When the target is off the grid, its 
outer ring is drawn in ORANGE with the center shown at the point of departure. 
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G.7 TRACK Manual Session – Target Controlled 
The subject is now influencing the position of the target with the joystick. The task is to keep the 
target in the center of the grid.  
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G.8 TRACK Session Auto Event  
Item # Item Description 
 
Event startTime Fifty seconds into the run 
 
 
Action Automatic mode. The autopilot controls the position of the 
target. 
 
 
Update / Response Target update and joystick responses are not used in auto 
mode. 
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G.9 Output File Entries for TRACK Events
File: MATB_yyyy_mmddhhmm.txt entries 
Item #  Event  Action  Description  
 
 
Device Initialization  A joystick is required for the tracking task. If one is not detected, a 
dialog is displayed and the task is not shown.  
 
3/15  Event Processed: Scheduling  Manual Tracking session started.  
 
10/21  Event Processed : Scheduling  Manual Tracking session ends and automatic mode resumes.  
 
 
Recording Interval Triggered: Tracking  For this run, the tracking task recording interval is 15 seconds. The 
event processed at a run time of “0:08.0” records for the first time 
at a time of 23.0” seconds.  
4
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File: TRCK_yyyy_mmddhhmm.txt entries 
                                                                                                     
Sampling data is stored in three different sets of registers; the first is reset at the end of each interval, the 
second at the end of each session and the third is updated without resetting for the entire run. This allows 
different views of the subject’s response. 
Item # Action Description 
 
Elapsed Time   
 
Session Time  
 
Number of samples The target position is sampled every 50 ms while in manual mode 
and recorded at 15 second intervals (the interval is configurable).  
Depending upon overall MATB activity the number of samples will 
vary slightly. 
 
Sum Of Squares Sum of Squares of each target position offset from the center.  
 
RMSD-C The Root Mean Square Deviation from the Center Point in Pixel 
Units. Compare the values for the second and seventh entry. 
 
Remarks Records the target update and joystick response fidelities for the 
session. Note that these are set for each session, so multiple 
combinations may be used during a single run. 
 
Recording Interval The recording interval is set in MATB_Config.xml 
654321
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H Workload Rating Scale 
The Workload Rating Scale (WRS) provides a method to obtain a subject’s assessment of 
their workload during task performance. The Workload Rating questionnaire is launched 
by the appropriate entry in the task events file. While the rating scale is presented the run 
timer is paused. Active events in progress when the rating scale appears will not time out 
nor will any new events be processed until the timer is resumed.  The rating scale used is 
based on the NASA Task Load Index (NASA TLX).  The subscales are: Mental Demand, 
Physical Demand, Temporal Demand, Own Performance, Effort and Frustration.  Each 
subscale has a slider for selecting a value. Once all the sliders have been moved the 
“Save All” becomes visible. 
While the mouse is the primary way to respond to the WRS, the user may elect to use the 
arrow keys. The form opens with the focus on the first questions (i.e. Mental Demand). 
The right and left arrow keys are used to move the cursor. The up and down arrow keys 
move between the questions. Selecting the down arrow key from the last question (i.e. 
Frustration) moves the user to the “Save All” button, provided each of the sliders has 
been moved. 
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H.1 WRS Event to Launch the Questionnaire 
Sample events file entries that launch the Workload Rating Scale (WRS) questionnaire. The entry 
stops the elapsed timer and displays the WRS questionnaire. 
Item # Action Description 
 
<wrs> is the element key name Elapsed timer is stopped and questionnaire displayed at a time of 
0:00:05 
 
<wrs> is the element key name Elapsed timer is stopped and questionnaire displayed again at a 
time of 0:00:20 
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H.2 WRS Initial Display State 

Appendix Page 96 
H.3 WRS Completed Display State (Example) 
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H.4 Output File Entries for WRS Events
File: MATB_yyyy_mmddhhmm.txt entries 
Item # Event Action Description 
 
1 Control Starts Run 
 
3/4 Event Processed: Workload Rating Scale Launches the WRS questionnaire 
 
5 Control Ends Run 3
2
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File: WRS_yyyy_mmddhhmm.txt entries 
                                                       
Item # Action Description 
 
Elapsed Time  For the first instance the workload rating event was processed 14 
seconds into the run. 
 
Session Time For the same instance the subject spent a little more than 23 
seconds to complete the questionnaire. 
 
MENL The mental demand score 
 
PHYS The physical demand score 
 
TEMP The temporal demand score 
 
PERF Own performance score 
 
EFFT Effort score 
 
FRUS Frustration score 
 
MEAN The sum of the six scores divided by six.  9 
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I Recording Interval Output File Entries 
At regular time intervals determined during configuration, MATB-II records output 
relating to processed events and subject responses. The entries are made for the 
RESMAN and TRACK task in their output files (i.e. TRCK_yyyy_mmddhhmm.txt and 
RMAN_yyyy-mmddhhmm.txt). In addition, an entry is made to 
MATB_yyyy_mmddhhmm.txt whenever one of these is triggered.  
Note: See the “Recording Interval” subsection in the “MATB Configuration File” section 
for information on how to set these values.
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I.1 Output File Entries for Joystick Device 
The Tracking (TRACK) task requires a Universal Serial Bus (USB) joystick be attached 
to the computer. One of the MATB-II initialization steps is to poll the attached devices 
for the presence of a joystick. The first entry in every MATB_yyyy_mmddhhmm.txt is 
joystick status.
Note: As the TRACK task is not required for a valid run, the user may elect to continue 
without the use of a joystick.
File: MATB_yyyy_mmddhhmm.txt entries 













 
Item # Action Description 
 
Device Initialization A USB  joystick was found when the attached devices were polled. 
 
Device Initialization No USB  joystick was found when the attached devices were 
polled. 
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I.2 Output File Entries for TRACK Task Interval Recordings 
File: MATB_yyyy_mmddhhmm.txt entries 
File: TRCK_yyyy_mmddhhmm.txt entries, shown in a figure that has been split in two parts. 
Item # Action Description 
 
Recording Interval Triggered: Tracking Second trigger for the first manual mode session of this run 
 
 
Recording Interval Triggered: Tracking First trigger for the second manual mode session of this run. Note 
that on the initial trigger the target update and joystick response 
rates are recorded in the remarks column. 
 
Recording Interval: 15 seconds Since this is a configurable item, the run value is recorded in the 
header of the TRACK task output file. 
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I.3 Output File Entries for RESMAN Task Interval Recordings 
File: MATB_yyyy_mmddhhmm.txt entries 
File: RMAN_yyyy_mmddhhmm.txt entries 
 
Item # Action Description 
 
Recording Interval: 20 seconds Recording starts at 20 seconds into the run and continues at 20 
second intervals thereafter. 
Since this is a configurable item, the run value is recorded in the 
header of the RESMAN task output file. 
 
Recording Interval Triggered: Resource 
Management 
The Action is recorded in MATB_yyyy_mmddhhmm.txt, with the 
tank volumes and differentials in RMAN_yyyy_mmddhhmm.txt. 
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I.4 Lost Focus and Run Paused Output File Entries 
MATB-II records an entry whenever the run elapsed timer is stopped. There are two 
actions which cause the run elapsed timer to stop. One of the actions occurs when the 
user selects another application (e.g. a document or desktop shortcut, etc) and the other, 
when the user pauses the run with either the Menu -> Pause item or Ctrl-P key pair. The 
user can pause/resume MATB-II only when the AUTO_SELECT_MODE configuration 
key is “false”.  The entries are made once the run elapsed timer is restarted.
Note: For best performance, MATB-II should be the only application open during a data 
collection run, and the AUTO_SELECT_MODE configuration key is intended to be set 
to “true”. During scenario development and subject training, it may be advantageous to 
have the User’s Guide or other documents opened and minimized and / or 
AUTO_SELECT_MODE configuration key set to “false”. 
File: MATB_yyyy_mmddhhmm.txt entries 
Item # Action Description 
 
Information: MATB Lost The Focus The time the focus was lost is recorded in the remarks column. In 
this instance it was for 7.4 seconds 
 
Information: MATB Was Paused By The 
User  
The time the run was paused is recorded in the remarks column. In 
this instance it was for 12.3 seconds 
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J Error and Warning Messages 
MATB-II performs a number of checks and provides messages to the user when 
appropriate.  They are intended as an aide during scenario development. “Warning” 
messages allow the run to continue, but MATB-II will shut down after an “Error” 
message is displayed. Neither “Error” nor “Warning” are appropriate during data 
collection runs.
MATB-II initialization requires a configuration file. The default filename is 
MATB_CONFIG.xml. If the file is not found in the XML subfolder, a message is shown 
and MATB will shut down.  
While a joystick must be installed to use the TRACK task, MATB may be used with only 
a subset of the available tasks.  If a joystick is not found a message is displayed.
On startup, MATB reads the events file and creates a sequenced list. MATB allows 
multiple events to occur at the same time, but will reject an event with a time stamp 
earlier than the last one processed. If one is detected a message is displayed to the user. 
The COMM and TRACK tasks are scheduled in “start” and “stop” sessions, which are 
visible on the Scheduling section of the display.  “Start-Stop” event pairs are required to 
bracket each session. If one of these is missing a message is displayed and the desired 
session is not visible on the SCHEDULING display area.
The MATB installation media includes eight sets of 80 different audio files for use with 
the COMM task. These sets are in subfolders of the Audio directory named 
FEMALE_VOICE_SET_1, FEMALE_VOICE_ SET_2, MALE_VOICE_ SET_1, 
MALE_VOICE_ SET_2, MIXED_SET_1, MIXED_SET_2, MIXED_SET_3, and 
MIXED_SET_4. The first four folders contain the sound recordings of one individual and 
the other four are a mix of each of these sets. The MATB setup application 
(SetupMATBII.msi) installs the SET_1 files in the “\MATB\Audio” subfolder. These 
files are the utterances corresponding to the COMM events.  If the sound recording 
corresponding to the COMM event is not found in the “\Audio” subfolder a message is 
displayed and the processed event ignored. The MATB run will continue.  
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J.1 Error Message – Configuration File Not Found 
If the configuration file is not found, MATB-II will shut down after a countdown timer expires. Make 
sure that MATB_CONFIG.xml is located in the XML subfolder. NOTE: Check that the file was not 
inadvertently saved without a file extension or with a “.txt” file extension instead of “.xml”. 
Note: Whenever MATB-II detects an error during initialization which prohibits normal operation, a 
timed message is displayed and MATB-II shuts down after the countdown timer expires. The error 
must be corrected to proceed past this point.  
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J.2 Error Message – Event Start Time Sequence Error 
When the start time of an event is earlier than the start time of the event which precedes it, further 
checking stops and this message box is displayed. There may be additional time sequence issues, so 
when the correction is made all the start times should be checked.  
Note: Whenever MATB-II detects an error during initialization which prohibits normal operation, a 
timed message is displayed box and then MATB-II shuts down after the countdown timer expires. 
The error must be corrected to proceed past this point. 
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J.3 Error Message – Scheduling Pairs Errors 
In order to be shown on the Scheduling “Look Ahead” window, COMM and TRACK sessions must 
be included in an events file. Both the COMM and TRACK sessions have “start” event, for which 
there must be and “stop” event. 
Note: Whenever MATB-II detects an error during initialization which prohibits normal operation, a 
timed message is displayed box and then MATB-II shuts down after the countdown timer expires. 
The error must be corrected to proceed past this point. 
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J.4 Error Message – Maximum Run Length Exceeded 
The maximum MATB-II run length is two hours.  In this example, the time was entered 
as 5 hours. While the intent may have been to create a 5 or 50 minute run, MATB-II does 
not allows runs longer than two hours.
Note: Whenever MATB-II detects an error during initialization which prohibits normal 
operation, a timed message is displayed and then MATB-II shuts down after the 
countdown timer expires. The error must be corrected to proceed past this point. 
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J.5 Error Message – Required Control Event Missing  
The first event MATB-II looks for is a control “START” event and the last must be a 
control “END” event. These set the boundaries between which MATB will check for 
events to process. 
Note: Whenever MATB-II detects an error during initialization which prohibits 
normal operation, a timed message is displayed and then MATB-II shuts down after 
the countdown timer expires. The error must be corrected to proceed past this point. 
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J.6 Warning Message – No Joystick Found 
When the user selects “OK”, MATB will continue, because there is no requirement that every task be 
included in a run. Selecting “Cancel” closes MATB. If the TRACK task is desired, ensure the joystick 
is properly connected.
MATB will continue without the tracking task grid or text box visible.  
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J.7 Warning Message – COMM Audio File Not Found 
MATB-II will continue once the “OK” is selected. Valid COMM events will be processed, but both 
the contents of the Audio subfolder and the entries in the events file should be inspected before the 
file is used again.
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J.8 Information Message – Timestamp Already Used 
In addition to the information messages initiated from the menu, MATB displays a message when a 
set of output files with the same timestamp already exist. This state occurs if MATB is restarted 
within the same minute as the previous instance. While this is not a common occurrence, it may 
happen when MATB closes automatically due to an issue with the selected events file (see the error 
message examples above) and the user immediately restarts the application, perhaps using a different 
events file.
The previously existing files are renamed with a “-1” appended to the filename and the run continues 
once the “OK” is selected. The MATB master file is shown in the examples below, but the same 
process applies to all the output data files. 
File: MATB_2011_01171144-1.txt
Item # Action Description 
 
Timestamp The timestamp used for all three files is 2011_01171144 
 
File creation time for the initial file Time of 11:44:11. This file renamed to MATB_2011_01171144-
1.txt when the second set is created. 
 
File creation time for the second file (see 
next page) 
Time of 11:44:20. This file renamed to MATB_2011_01171144-
2.txt when the third set is created.  
 
File creation time for the second file (see 
next page) 
Time of 11:44:43.  Filename is  MATB_2011_01171144.txt 4
3
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File: MATB_2011_01171144-2.txt
File: MATB_2011_01171144.txt
3 1
14
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K MATB-II Microsoft Compiled HTML Help 
MATB_Documentation.chm is Microsoft Compiled HTML Help File created with 
Sandcastle IntelliSense.  It provides the user information about the syntax, methods, 
properties and remarks of the source code.  MATB_Documentation.chm is located in 
the “\Help” subfolder.  In testing mode it may also be launched by selecting the “?” from 
the title bar.  
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L User Guide for Creating Events Files 
Through the generation of events, the researcher creates the experimental scenarios to which the 
subjects are going to respond to during a MATB-II session.  Events are managed through entries in 
an Extensible Markup Language (XML) file.  The purpose of this guide is to assist the experimenter 
to create these XML files.  The MATB description, installation procedures, subject and experimenter 
interfaces, and audio file creation are covered in other sections of this document.  
The naming convention for the events files is MATB_EVENTS-xxxx .xml, where “xxxx” is user 
defined. The name of the default events file is MATB_EVENTS.xml.  The experimenter may either 
use the default name or add a dash (i.e. MATB_EVENTS-) and append an identifying string as a 
suffix. The experimenter can choose any suffix  he/she desires, as long as this suffix doesn’t contain 
any character usually reserved for the Operating System of the computer, such as “\”. It is a good 
practice to select names that are meaningful to the experimenter to facilitate future retrieval; for 
example MATB_EVENTS-20min.xml is the events file for a run that lasts 20 minutes.  
There are six different types of MATB events: four that correspond to the tasks the subject responds 
to (COMM, RESMAN, TRACK and SYSMON), WRS which asks for subject for feedback, and 
SCHED which provides visual cues to the current and look-ahead state of the COMM and TRACK 
tasks.  Once started, the RESMAN and SYSMON tasks are always active unless explicitly stopped. 
In addition to the file entries that manage the events, there are additional entries that control the 
START and END of the run. 
This guide consists of a number of tools to assist the experimenter in creating events files. The first 
is a series of worksheets to document the general information and a sequential listing of the events. 
Once a listing is created, the creator opens the appropriate templates in a text editor and can copy 
and paste the required entries into the events file. Any simple text editor (e.g. Notepad) will work, 
although it is best to use one that recognizes and highlights XML syntax. For this reason, the 
freeware Crimson Editor 3.70 is provided on the MATB distribution.  Additionally a copy of 
Microsoft freeware XML Notepad 2007 is also provided on the MATB distribution. Those 
applications are useful for checking both the sequence and format of the events file when finally 
saved in the editor. While MATB performs some simple checks when it reads in the events file, only 
the creator knows the experiment objective. Refer to the Appendix for screen captures of Crimson 
Editor and XML Notepad 2007.  Note that XML Notepad 2007requires .NET Framework 2.0 to be 
installed on the computer. If you intend to create events files on a different computer, install “.NET 
Framework 2.0” before you install XML Notepad 2007.  A current version of the .NET Framework 
can be downloaded from http://msdn.microsoft.com.
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L.1  Using Worksheets and Templates 
A number of XML templates (MATB_EVENTS-template-xxx.xml) are provided with samples of the 
format used to control the events. They are provided so that the experimenter may copy the 
appropriate entries, paste them into their working file and then edit as needed.  The creator should 
initially “save as” the MATB_EVENTS-template-all.xml file renamed as appropriate before making 
changes to the file. This is easily done by opening up all the templates of interest in Crimson Editor, 
although the effect is possible by copying the entries from one or more of the appendices in this 
document.  
A worksheet is provided to assist the experimenter document at a high level the tasks desired to 
evaluate, their number of occurrences, and the duration of each run.  A cross-reference between tasks 
and the applicable template is listed at the end of this appendix. Usually a run will include all of the 
tasks, but this is not required.
The worksheet is provided for listing and sequencing by start time all the events to be included in the 
events file. Sample entries for this worksheet are listed by task in the Appendix. 
As previously noted, you can copy and paste directly from these appendices, although the 
recommended procedure is to open all the templates in Crimson Editor or the text editor of choice 
and then copy the desired entries and paste them in to the events file being created. Be sure to edit 
the entries as appropriate.
The Appendix also lists the names of the prerecorded audio files contained on the distribution media. 
Audio files must reside in the MATB\Audio subfolder for MATB to play them. Refer to the 
Appendix for the COMM task events file format.  
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L.2 Creating an Events File Step By Step  
1)  Print out a copy of the worksheet to document the sequence of the run.  
2)  Note which tasks will be used and the number of instances of each. Record the total duration of 
the run, as this is the first item you enter in the events file.
3) Open MATB_EVENTS-template-start.xml in the text editor (Crimson Editor or one of choice) 
and save with the appropriate name using the format MATB_EVENTS-xxxx.xml where the “xxxx” 
is an identifier assigned by the creator. This identifier should be unique for each events file, as it 
avoids duplication and can provide a special meaning to the creator.  Refer to the Appendix for a 
screen capture of Crimson Editor with open events files and templates. 
Using the completed event worksheet as a guide, copy each entry from the appropriate template file, 
paste in sequence in the new events file and edit the start time and tag values as needed.
Verify that the file is well-formed by opening it with XML Editor in Internet Explorer and view with 
Microsoft XML Notepad 2007 (XN07). When using XN07 you must expand the structure to see the 
child elements and their values. This is done from the menu bar by selecting View > Expand All.
Refer to the Appendix for a screen capture of XN07 with the child elements expanded. 
Copy the file to the MATB\XML subfolder, and test by running MATB-II.exe.
Note: In order to select events file with other than the default name of MATB_EVENTS.xml, the 
value of the <SELECT_EVENTSFILE_MODE> child element value must be “true” in the 
MATB_CONFIG.xml file. All the MATB_EVENTS-template-xxxx.xml files included with the 
distribution are valid files and may be used by MATB.  
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L.3  Experiment Worksheet 
Experiment Name:  
Objective:  
Estimated time for each run:  
Number of runs per subject:  
Tasks included in this run and 
the desired number of each 
type of event. 
COMM: Y       N # COMM:  
WRS: Y       N # WRS:  
RESMAN Y       N # RESMAN:  
SCHED: Y       N # SCHED:  
SYSMON: Y       N # SYSMON:  
TRACK: Y       N # TRACK:  
Use the Event Worksheet to sequence the list of events 
All runs begin with MATB_EVENTS-template-start.xml saved with a unique name.  
The SCHED task is always included; refer to MATB_EVENTS-template-sched.xml for sample 
entries. 
If COMM task is included, refer to MATB_EVENTS-template-comm.xml for sample entries. 
If WRS task is included, refer to MATB_EVENTS-template-start.xml for a sample entry, Appendix 
L.10
If RESMAN task is included, refer to MATB_EVENTS-template-resman.xml for sample entries. 
If SYSMON task is included, refer to MATB_EVENTS-template-sysmon.xml for sample entries. 
If TRACK task is included, refer to MATB_EVENTS-template-track.xml for sample entries. 
Appendix Page 119 
L.4  Events Worksheet 
# Start Time Type Attribute Value 
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L.5  Sample Events Worksheet Entries for a COMM Event 
# Start Time Type Attribute Value 
1 0:02:20 COMM <ship> OTHER 
   <radio> COM1 
   <freq>  
     
2 0:08:40 COMM <ship> OTHER 
   <radio> NAV2 
   <freq>  
     
3 0:16:15 COMM <ship> OWN 
   <radio> COM2 
   <freq>  
     
4 0:32:25 COMM <ship> OWN 
   <radio> NAV1 
   <freq>  
     
  COMM <ship>  
   <radio>  
   <freq>  
Use the last entry above as a template to populate the Event Worksheet and the others as samples.
The MATB_AudioScriptsWithFilenames section provides guides and protocol to create additional 
audio scripts, the audio file naming convention and format to play these audio files in MATB-II.  Refer 
to the MATB_AudioScriptsWithFilenames in Appendix Q.    
L.6 Sample Events Worksheet Entries for a Workload Rating Scale 
(WRS) Event 
# Start Time Type Attribute Value 
1 0:04:15 WRS <wrs> START 
     
2 0:12:20 WRS <wrs> START 
     
At least one WRS event will be included in each run.  An example for a WRS entry is shown in  
MATB_EVENTS-template-start.xml, Appendix L.10 
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L.7 Sample Events Worksheet Entries for a RESMAN Event 
# Start Time Type Attribute Value 
1 0:00:20 RESMAN <fail> P1 
     
2 0:02:17 RESMAN <fix> P6 
     
In the first example “pump one” is failed, and in the second “pump six” is fixed. While the pump is 
failed, it is not available to the subject. When it is fixed, it is available, but in the off state.  Each of the 
eight pumps is controlled in the same manner. 
The format for several entries is in  MATB_EVENTS-template-resman.xml, Appendix L.12 
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L.8  Sample Events Worksheet Entries for a SCHED Event 
# Start Time Type Attribute Value 
1 0:01:00 SCHED <task> COMM 
   <action> START 
   <update> NULL 
   <response> NULL 
     
2 0:06:30 SCHED <task> COMM 
   <action> STOP 
   <update> NULL 
   <response> NULL 
     
3 0:02:15 SCHED <task> TRACK 
   <action> AUTO 
   <update> NULL 
   <response> NULL 
     
4 0:05:45 SCHED <task> TRACK 
   <action> MANUAL 
   <update> MEDIUM 
   <response> LOW 
     
5 0:00:05 SCHED <task> RESMAN 
   <action> START 
   <update> NULL 
   <response> NULL 
     
6 0:00:10 SCHED <task> RESSYS 
   <action> START 
   <update> NULL 
   <response> NULL 
     
7 0:00:15 SCHED <task> SYSMON 
   <action> START 
   <update> NULL 
   <response> NULL 
The SCHED task visually shows the current state and a “look-ahead” for the COMM and TRACK task.  
While specific COMM audio files are activated by COMM entries, each TRACK session is started and 
stopped with SCHED.  Normally, the RESMAN or SYSMON tasks (or RESSYS for both) are started and 
are active for the duration of the run.  
The format for these entries is in  MATB_EVENTS-template-sched.xml
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L.9  Sample Events Worksheet Entries for a SYSMON Event 
# Start Time Type Attribute Value 
1 0:01:00 SYSMON <monitoringLightType> GREEN 
     
2 0:01:30 SYSMON <monitoringLightType> RED 
     
3 0:02:00 SYSMON <monitoringScaleNumber> ONE 
   <monitoringScaleDirection> UP 
     
4 0:02:00 SYSMON <monitoringScaleNumber> ONE 
   <monitoringScaleDirection> DOWN 
     
5 0:02:00 SYSMON <monitoringScaleNumber> TWO 
   <monitoringScaleDirection> UP 
     
6 0:02:00 SYSMON <monitoringScaleNumber> TWO 
   <monitoringScaleDirection> DOWN 
     
7 0:02:00 SYSMON <monitoringScaleNumber> THREE 
   <monitoringScaleDirection> UP 
     
8 0:02:00 SYSMON <monitoringScaleNumber> THREE 
   <monitoringScaleDirection> DOWN 
     
9 0:02:00 SYSMON <monitoringScaleNumber> FOUR 
   <monitoringScaleDirection> UP 
     
10 0:02:00 SYSMON <monitoringScaleNumber> FOUR 
   <monitoringScaleDirection> DOWN 
     
The SYSMON task changes the state of lights and scales. 
The format for these entries is in  MATB_EVENTS-template-sysmon.xml
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L.10 MATB_EVENTS-template-start.xml 
?xml version="1.0" encoding="UTF-8" ?>  
<!-- Multi-Attribute Task Battery Events -->  
<!-- Start Template File --> 
<!-- Created on 03-02-2009 --> 
<!-- Contains the template to save as the initial file --> 
<!-- and then copy / paste /edit entries from other template files --> 
<!-- Since most runs will have at least one WRS event, it's template is included --> 
<MATB-EVENTS> 
<!-- Start MATB Timer -->  
<event startTime="0:00:00"> 
 <control>START</control>
</event> 
<!-- Workload Rating -->  
<event startTime="0:01:00"> 
<wrs>START</wrs>
</event> 
<!-- Stop MATB Timer and end experiment -->  
<event startTime="0:02:00"> 
<control>END</control>
</event> 
</MATB-EVENTS>
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L.11  MATB_EVENTS-template-comm.xml 
<?xml version="1.0" encoding="UTF-8" ?>  
<!-- Multi-Attribute Task Battery Events -->  
<!-- COMM Task Template File --> 
<!-- Created on 03-02-2009 --> 
<!-- Contains the templates to copy / paste /edit for the COMM task  --> 
<!-- Includes the START / STOP control tags and COMM entries for the SCHED task --> 
<!-- The startTime= attribute and freq tag values will have to be edited --> 
<!-- 112.500 and 126.500 are the mid-frequencies for the NAV and COM radios --> 
<MATB-EVENTS> 
<!-- Start MATB Timer -->  
<event startTime="0:00:00"> 
<control>START</control>
</event> 
<!-- Sched task: COMM START -->  
<event startTime="0:00:05"> 
   <sched> 
      <task>COMM</task>
      <action>START</action>
      <update>NULL</update>
      <response>NULL</response>
  </sched>  
</event> 
<!-- To play the OTHER_COM1_126-500.wav --> 
<event startTime="0:00:30"> 
   <comm> 
      <ship>OTHER</ship>
      <radio>COM1</radio>
      <freq>126.500</freq>
   </comm>  
</event> 
<!-- To play the OTHER_COM2_126-500.wav --> 
<event startTime="0:01:00"> 
  <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio>
      <freq>126.500</freq> 
   </comm>  
</event> 
<!-- To play the OTHER_NAV1_112-500.wav --> 
<event startTime="0:01:30"> 
  <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>112.500</freq> 
   </comm>  
</event> 
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<!-- To play the OTHER_NAV2_112-500.wav --> 
<event startTime="0:02:00"> 
  <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>112.500</freq> 
   </comm>  
</event> 
<!-- To play the OWN_COM1_126-500.wav --> 
<event startTime="0:02:30"> 
  <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>126.500</freq> 
   </comm>  
</event> 
<!-- To play the OWN_COM2_126-500.wav --> 
<event startTime="0:03:00"> 
  <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>126.500</freq> 
   </comm>  
</event> 
<!-- To play the OWN_NAV1_112-500.wav --> 
<event startTime="0:03:30"> 
  <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>112.500</freq> 
   </comm>  
</event> 
<!-- To play the OWN_NAV2_112-500.wav --> 
<event startTime="0:04:00"> 
  <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>112.500</freq> 
   </comm>  
</event> 
<!-- Sched task: COMM STOP -->  
<event startTime="0:04:30">   
    <sched>   
      <task>COMM</task>
      <action>STOP</action>
      <update>NULL</update>
      <response>NULL</response>
  </sched>  
</event> 
<!-- Stop MATB Timer and end experiment -->  
<event startTime="0:05:00"> 
 <control>END</control>
</event> 
</MATB-EVENTS>
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L.12 MATB_EVENTS-template-resman.xml
<?xml version="1.0" encoding="UTF-8" ?>  
<!-- Multi-Attribute Task Battery Events --> 
<!-- RESMAN Task Template File --> 
<!-- Created on 03-03-2009 --> 
<!-- Contains the templates for copy / paste /edit for the RESMAN task  --> 
<!-- Includes the START / STOP control tags and RESMAN entries for the SCHED task --> 
<!-- The startTime= attribute and pump number tag values will have to be edited --> 
<!-- If both RESMAN and SYSMON task are active a single SCHED event will activate both --> 
<MATB-EVENTS> 
<!-- Start MATB Timer -->  
<event startTime="0:00:00"> 
  <control>START</control>
</event> 
<!-- Start both Resource Management and System Monitoring tasks  -->  
<event startTime="0:00:01"> 
  <sched> 
      <task>RESSYS</task> 
      <action>START</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<!-- Start Resource Management task  -->  
<event startTime="0:00:02"> 
  <sched> 
      <task>RESMAN</task> 
      <action>START</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<!-- Fail pump 1  -->   
<event startTime="0:01:00"> 
  <resman> 
      <fail>P1</fail> 
   </resman>  
</event> 
<!-- Fix pump 1  -->   
<event startTime="0:01:30"> 
  <resman> 
      <fix>P1</fix>
  </resman>  
</event> 
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<!-- Fail pump 2  -->   
<event startTime="0:02:00"> 
 <resman> 
      <fail>P2</fail> 
  </resman>  
</event> 
<!-- Fix pump 2  -->   
<event startTime="0:02:30"> 
  <resman> 
      <fix>P2</fix>
  </resman>  
</event> 
<!-- Fail pump 3  -->   
<event startTime="0:03:00"> 
  <resman> 
      <fail>P3</fail> 
   </resman>  
</event> 
<!-- Fix pump 3  -->   
<event startTime="0:03:30"> 
  <resman> 
      <fix>P3</fix>
  </resman>  
</event> 
<!-- Fail pump 4  -->   
<event startTime="0:04:00"> 
  <resman> 
      <fail>P4</fail> 
  </resman>  
</event> 
<!-- Fix pump 4  -->   
<event startTime="0:04:30"> 
  <resman> 
      <fix>P4</fix>
  </resman>  
</event> 
<!-- Fail pump 5  -->   
<event startTime="0:05:00"> 
  <resman> 
      <fail>P5</fail> 
   </resman>  
</event> 
<!-- Fix pump 5  -->   
<event startTime="0:05:30"> 
  <resman> 
      <fix>P5</fix>
  </resman>  
</event> 
<!-- Fail pump 6  -->   
<event startTime="0:06:00"> 
  <resman> 
      <fail>P6</fail> 
  </resman>  
</event> 
Appendix Page 129 
<!-- Fix pump 6  -->   
<event startTime="0:06:30"> 
  <resman> 
      <fix>P6</fix>
  </resman>  
</event> 
<!-- Fail pump 7  -->   
<event startTime="0:07:00"> 
  <resman> 
      <fail>P7</fail> 
   </resman>  
</event> 
<!-- Fix pump 7  -->   
<event startTime="0:07:30"> 
  <resman> 
      <fix>P7</fix>
  </resman>  
</event> 
<!-- Fail pump 8  -->   
<event startTime="0:08:00"> 
  <resman> 
      <fail>P8</fail> 
  </resman>  
</event> 
<!-- Fix pump 8  -->   
<event startTime="0:08:30"> 
  <resman> 
      <fix>P8</fix>
  </resman>  
</event> 
<!-- Stop MATB Timer and end experiment -->  
<event startTime="0:09:00"> 
  <control>END</control>
</event> 
</MATB-EVENTS>
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L.13 MATB_EVENTS-template-sched.xml 
<?xml version="1.0" encoding="UTF-8" ?>  
<!-- Multi-Attribute Task Battery Events -->  
<!-- SCHED Template File --> 
<!-- Created on 03-03-2009 --> 
<!-- Contains the templates to  copy / paste /edit SCHED entries --> 
<!-- TRACK target update rate values: LOW, MEDIUM, HIGH --> 
<!-- TRACK joystick response values: LOW, MEDIUM, HIGH --> 
<MATB-EVENTS> 
<event startTime="0:00:00"> 
<!-- Start MATB Timer -->  
  <control>START</control>
</event> 
<event startTime="0:01:00"> 
<!-- Start Communications task  -->  
  <sched> 
      <task>COMM</task> 
      <action>START</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:03:00">  
 <!-- Stop Communications task   -->  
    <sched >   
      <task>COMM</task>   
      <action>STOP</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:03:11"> 
<!-- Start Resource Management task  -->  
  <sched> 
      <task>RESMAN</task> 
      <action>START</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:03:21"> 
<!-- Start Resource Management and System Monitoring tasks  -->  
  <sched> 
      <task>RESSYS</task> 
      <action>START</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:03:31"> 
<!-- Start System Monitoring task  -->  
  <sched> 
      <task>SYSMON</task> 
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      <action>START</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:04:05"> 
<!-- Start Tracking task: Edit update and response as required --> 
  <sched> 
      <task>TRACK</task> 
      <action>MANUAL</action> 
      <update>MEDIUM</update>
      <response>MEDIUM</response> 
   </sched>  
</event> 
<event startTime="0:04:35"> 
<!-- Stop Tracking task -->  
  <sched > 
      <task>TRACK</task> 
      <action>AUTO</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:05:00"> 
<!-- Stop MATB Timer and end experiment -->  
  <control>END</control>
</event> 
</MATB-EVENTS> 
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L.14 MATB_EVENTS-template-sysmon.xml 
<?xml version="1.0" encoding="UTF-8" ?>  
<!-- Multi-Attribute Task Battery Events -->  
<!-- SYSMON Template File --> 
<!-- Created on 03-03-2009 --> 
<!-- Contains the templates to  copy / paste /edit SYSMON entries --> 
<!-- If both RESMAN and SYSMON task are active a single SCHED event will activate both --> 
<MATB-EVENTS> 
<event startTime="0:00:00"> 
<!-- Start MATB Timer -->  
  <control>START</control>
</event> 
<event startTime="0:00:01"> 
<!-- Start Resource Management and System Monitoring tasks  -->  
  <sched> 
      <task>RESSYS</task> 
      <action>START</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:00:02"> 
<!-- Start System Monitoring task  -->  
  <sched> 
      <task>SYSMON</task> 
      <action>START</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:00:13"> 
<!-- Turn The GREEN light, Normally ON to OFF -->  
  <sysmon> 
      <monitoringLightType>GREEN</monitoringLightType> 
   </sysmon>  
</event> 
<event startTime="0:00:23"> 
<!-- Turn The RED light, Normally OFF to ON -->  
  <sysmon> 
      <monitoringLightType>RED</monitoringLightType> 
   </sysmon>  
</event>
<event startTime="0:00:33"> 
<!-- Move SCALE ONE DOWN -->  
  <sysmon> 
      <monitoringScaleNumber>ONE</monitoringScaleNumber> 
      <monitoringScaleDirection>DOWN</monitoringScaleDirection> 
   </sysmon>  
</event> 
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<event startTime="0:00:43"> 
<!-- Move SCALE ONE UP -->  
  <sysmon> 
      <monitoringScaleNumber>ONE</monitoringScaleNumber> 
      <monitoringScaleDirection>UP</monitoringScaleDirection> 
   </sysmon>  
</event> 
<event startTime="0:00:53"> 
<!-- Move SCALE TWO DOWN -->  
<sysmon> 
      <monitoringScaleNumber>TWO</monitoringScaleNumber> 
      <monitoringScaleDirection>DOWN</monitoringScaleDirection> 
   </sysmon>  
</event> 
<event startTime="0:01:03"> 
<!-- Move SCALE TWO UP -->  
<sysmon> 
      <monitoringScaleNumber>TWO</monitoringScaleNumber> 
      <monitoringScaleDirection>UP</monitoringScaleDirection> 
   </sysmon>  
</event> 
<event startTime="0:01:13"> 
<!-- Move SCALE THREE DOWN -->  
<sysmon> 
      <monitoringScaleNumber>THREE</monitoringScaleNumber> 
      <monitoringScaleDirection>DOWN</monitoringScaleDirection> 
   </sysmon>  
</event> 
<event startTime="0:01:23"> 
<!-- Move SCALE THREE UP -->  
  <sysmon> 
      <monitoringScaleNumber>THREE</monitoringScaleNumber> 
      <monitoringScaleDirection>UP</monitoringScaleDirection> 
   </sysmon>  
</event> 
<event startTime="0:01:33"> 
<!-- Move SCALE FOUR DOWN -->  
  <sysmon> 
      <monitoringScaleNumber>FOUR</monitoringScaleNumber> 
      <monitoringScaleDirection>DOWN</monitoringScaleDirection> 
   </sysmon>  
</event> 
<event startTime="0:01:43"> 
<!-- Move SCALE FOUR UP -->  
  <sysmon> 
      <monitoringScaleNumber>FOUR</monitoringScaleNumber> 
      <monitoringScaleDirection>UP</monitoringScaleDirection> 
   </sysmon>  
</event> 
<event startTime="0:02:00"> 
<!-- Stop MATB Timer and end experiment --> 
<control>END</control>
</event> 
</MATB-EVENTS>
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L.15 MATB_EVENTS-template-track.xml 
<?xml version="1.0" encoding="UTF-8" ?>  
<!-- Multi-Attribute Task Battery Events -->  
<!-- Start Template File --> 
<!-- Created on 03-03-2009 --> 
<!-- Contains the templates for  copy / paste /edit TRACK entries --> 
<!-- TRACK target update rate values: LOW, MEDIUM, HIGH --> 
<!-- TRACK joystick response values: LOW, MEDIUM, HIGH --> 
<!-- The TRACK task is controlled through SCHED entries --> 
<MATB-EVENTS> 
<event startTime="0:00:00"> 
<!-- Start MATB Timer -->  
  <control>START</control>
</event> 
<event startTime="0:00:05"> 
<!-- Start Tracking task: Edit update and response as required --> 
<sched> 
      <task>TRACK</task> 
      <action>MANUAL</action> 
      <update>MEDIUM</update>
      <response>MEDIUM</response> 
   </sched>  
</event> 
<event startTime="0:01:55"> 
<!-- Stop Tracking task -->  
  <sched > 
      <task>TRACK</task> 
      <action>AUTO</action> 
      <update>NULL</update> 
      <response>NULL</response> 
   </sched>  
</event> 
<event startTime="0:02:00"> 
<!-- Stop MATB Timer and end experiment -->  
  <control>END</control>
</event> 
</MATB-EVENTS>
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M   COMM Audio Filenames  
# Audio Filename 
1 OWN_COM1_124-575.wav 
2 OWN_COM1_125-550.wav 
3 OWN_COM1_126-525.wav 
4 OWN_COM1_127-500.wav 
5 OWN_COM1_128-475.wav 
6 OWN_COM1_129-450.wav 
7 OWN_COM1_128-575.wav 
8 OWN_COM1_127-550.wav 
9 OWN_COM1_126-450.wav 
10 OWN_COM1_125-500.wav 
11 OWN_COM2_129-575.wav 
12 OWN_COM2_128-550.wav 
13 OWN_COM2_127-525.wav 
14 OWN_COM2_126-475.wav 
15 OWN_COM2_125-500.wav 
16 OWN_COM2_124-450.wav 
17 OWN_COM2_125-575.wav 
18 OWN_COM2_126-550.wav 
19 OWN_COM2_127-500.wav 
20 OWN_COM2_128-525.wav 
21 OWN_NAV1_110-650.wav 
22 OWN_NAV1_111-600.wav 
23 OWN_NAV1_112-550.wav 
24 OWN_NAV1_113-500.wav 
25 OWN_NAV1_114-450.wav 
26 OWN_NAV1_115-400.wav 
27 OWN_NAV1_114-650.wav 
28 OWN_NAV1_113-600.wav 
29 OWN_NAV1_112-450.wav 
30 OWN_NAV1_111-500.wav 
31 OWN_NAV2_115-650.wav 
32 OWN_ NAV2_114-600.wav 
33 OWN_ NAV2_113-550.wav 
34 OWN_ NAV2_112-450.wav 
35 OWN_ NAV2_111-400.wav 
36 OWN_ NAV2_110-500.wav 
37 OWN_ NAV2_111-650.wav 
38 OWN_ NAV2_112-600.wav 
39 OWN_ NAV2_113-500.wav 
40 OWN_ NAV2_114-450.wav 
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# Audio Filename 
41 OTHER_COM1_118-325.wav 
42 OTHER_COM1_120-825.wav 
43 OTHER_COM1_124-350.wav 
44 OTHER_COM1_126-175.wav 
45 OTHER_COM1_127-725.wav 
46 OTHER_COM1_128-525.wav 
47 OTHER_COM1_130-875.wav 
48 OTHER_COM1_132-950.wav 
49 OTHER_COM1_134-175.wav 
50 OTHER_COM1_135-225.wav 
51 OTHER_COM2_118-275.wav 
52 OTHER_COM2_120-775.wav 
53 OTHER_COM2_124-500.wav 
54 OTHER_COM2_126-025.wav 
55 OTHER_COM2_127-675.wav 
56 OTHER_COM2_128-475.wav 
57 OTHER_COM2_130-725.wav 
58 OTHER_COM2_132-800.wav 
59 OTHER_COM2_134-025.wav 
60 OTHER_COM2_135-175.wav 
61 OTHER_NAV1_108-350.wav 
62 OTHER_NAV1_109-250.wav 
63 OTHER_NAV1_110-400.wav 
64 OTHER_NAV1_111-950.wav 
65 OTHER_NAV1_112-150.wav 
66 OTHER_NAV1_113-000.wav 
67 OTHER_NAV1_114-500.wav 
68 OTHER_NAV1_115-750.wav 
69 OTHER_NAV1_116-450.wav 
70 OTHER_NAV1_117-650.wav 
71 OTHER_NAV2_108-750.wav 
72 OTHER_NAV2_109-650.wav 
73 OTHER_NAV2_110-800.wav 
74 OTHER_NAV2_111-350.wav 
75 OTHER_NAV2_112-550.wav 
76 OTHER_NAV2_113-400.wav 
77 OTHER_NAV2_114-900.wav 
78 OTHER_NAV2_115-050.wav 
79 OTHER_NAV2_116-850.wav 
80 OTHER_NAV2_117-950.wav 
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N Crimson Editor Screen Capture of a MATB_EVENTS File 
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N.1  XML Notepad 2007 Screen Capture of a MATB_EVENTS File  
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O   A complete MATB_II_*.txt output file for a 5 minute run 
#0211201120:42:14MATB_2011_02112041.txt
#
#EventsFilename:MATB_EVENTS5minRating.xml
TIME EVENT ACTION REMARKS
00:00:00.0 
00:00:17.0 
00:00:17.5 
00:00:18.0 
00:00:18.5 
00:00:19.0 
00:00:19.3 
00:00:20.1 
00:00:21.2 
00:00:22.2 
00:00:22.6 
00:00:23.5 
00:00:30.0 
00:00:33.1 
00:00:34.0 
00:00:35.0 
00:00:40.0 
00:00:40.0 
00:00:45.0 
00:00:45.6 
00:00:48.1 
00:00:48.4 
00:00:49.2 
00:00:49.5 
00:00:50.8 
00:00:52.7 
00:00:53.0 
00:00:53.4 
00:00:55.5 
00:00:56.9 
00:01:00.0 
00:01:03.1 
00:01:13.0 
00:01:15.0 
00:01:19.4 
00:01:19.9 
00:01:20.0 
00:01:20.3 
00:01:24.8 
00:01:28.8 
00:01:29.7 
00:01:30.0 
00:01:31.3 
00:01:39.0 
00:01:41.5 
00:01:48.5 
     
   1 
   2 
   3 
   4 
   5 
     
     
     
     
     
     
     
     
   6 
   7 
   8 
     
   9 
     
     
     
     
     
     
     
  10 
     
     
     
     
     
  11 
  12 
     
     
  13 
     
     
     
     
     
     
     
     
     
Device Initialization:                        
Event Processed:  Control 
Event Processed:  Scheduling                  
Event Processed:  Scheduling                  
Event Processed:  Resource Management         
Event Processed:  System Monitoring           
Subject Response: Resource Management         
Subject Response: System Monitoring           
Subject Response: Resource Management         
Subject Response: Resource Management         
Subject Response: Resource Management         
Subject Response: Resource Management         
Recording Interval Triggered: Resource Management 
Recording Interval Triggered: Tracking  
Event Processed:  Scheduling                  
Event Processed:  Resource Management         
Event Processed:  Communications              
Event Terminated: Communications 
Event Processed:  Resource Management         
Subject Response: Resource Management         
Recording Interval Triggered: Tracking  
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Event Processed:  System Monitoring           
Subject Response: Communications              
Subject Response: Communications              
Subject Response: System Monitoring           
Recording Interval Triggered: Resource Management 
Recording Interval Triggered: Tracking  
Event Processed:  System Monitoring           
Event Processed:  Resource Management         
Subject Response: System Monitoring           
Subject Response: System Monitoring           
Event Processed:  Communications              
Subject Response: System Monitoring           
Subject Response: Resource Management         
Subject Response: Resource Management         
Subject Response: Resource Management         
Recording Interval Triggered: Resource Management 
Subject Response: Resource Management         
Subject Response: Resource Management         
Subject Response: Resource Management         
Subject Response: Resource Management         
- Joystick Connected -    
- RESMAN and SYSMON Active 
- TRACK in Manual Mode 
- Pump ONE Failed 
- GREEN Light 
- Pump TWO 
- GREEN Light 
- Pump FOUR 
- Pump THREE 
- Pump SIX 
- Pump FIVE 
- COMM Session Started 
- Pump ONE Fixed 
- COM ONE OWN Ship 
- Pump FIVE Failed 
- Pump ONE 
- COM1 Response Inappropriate 
- FREQ Integer 
- FREQ Integer 
- FREQ Decimal 
- FREQ Decimal 
- RED Light 
- FREQ Decimal 
- Enter Button Selected 
- RED Light 
- Scale TWO 
- Pump FIVE Fixed 
- Scale TWO 
- Scale TWO Resp. Inappropriate 
- COM TWO OTHER Ship 
- Scale TWO Resp.  Inappropriate 
- Pump FIVE 
- Pump FOUR 
- Pump THREE 
- Pump FOUR 
- Pump ONE 
- Pump EIGHT 
- Pump THREE 
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00:01:50.0 
00:02:00.0 
00:02:00.0 
00:02:05.0 
00:02:13.0 
00:02:15.8 
00:02:20.0 
00:02:21.7 
00:02:22.7 
00:02:22.9 
00:02:23.3 
00:02:24.8 
00:02:25.1 
00:02:25.2 
00:02:25.3 
00:02:25.3 
00:02:25.4 
00:02:25.4 
00:02:25.5 
00:02:25.6 
00:02:25.6 
00:02:26.6 
00:02:28.3 
00:02:30.0 
00:02:30.0 
00:02:33.0 
00:02:41.8 
00:02:42.9 
00:02:44.7 
00:02:45.0 
00:02:50.0 
00:02:53.0 
00:02:54.6 
00:03:00.0 
00:03:00.1 
00:03:03.9 
00:03:05.0 
00:03:05.7 
00:03:06.4 
00:03:08.4 
00:03:08.9 
00:03:10.0 
00:03:15.0 
00:03:15.1 
00:03:15.8 
00:03:17.0 
00:03:17.3 
00:03:18.0 
00:03:18.6 
00:03:18.9 
00:03:19.1 
00:03:19.4 
00:03:21.1 
00:03:23.7 
00:03:24.6 
00:03:25.0 
     
  14 
     
  15 
  16 
     
  17 
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
  19 
     
  20 
     
     
     
  21 
  22 
  23 
     
     
     
     
  24 
     
     
     
     
  25 
  26 
     
     
     
     
  27 
     
     
     
     
     
     
     
  28 
Event Terminated: Communications 
Event Processed:  Scheduling                  
Recording Interval Triggered: Resource Management 
Event Processed:  Communications              
Event Processed:  System Monitoring           
Subject Response: System Monitoring           
Event Processed:  Resource Management         
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Event Processed:  Scheduling                  
Recording Interval Triggered: Resource Management 
Event Processed:  System Monitoring           
Subject Response: Resource Management         
Event Terminated: System Monitoring 
Subject Response: Resource Management         
Event Processed:  Scheduling                  
Event Processed:  Resource Management         
Event Processed:  System Monitoring           
Subject Response: System Monitoring           
Recording Interval Triggered: Resource Management 
Recording Interval Triggered: Tracking  
Subject Response: Resource Management         
Event Processed:  Scheduling                  
Subject Response: Resource Management         
Subject Response: Resource Management         
Subject Response: Resource Management         
Subject Response: Resource Management         
Event Processed:  Communications              
Event Processed:  Resource Management         
Recording Interval Triggered: Tracking  
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Event Processed:  Resource Management         
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Communications              
Subject Response: Resource Management         
Event Processed:  Workload Rating Scale 
- TRACK in Auto Mode 
- NAV TWO OTHER Ship 
- GREEN Light 
- GREEN Light 
- Pump EIGHT Failed 
- NAV2 Response Inappropriate 
- FREQ Integer 
- FREQ Integer 
- FREQ Integer 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- Enter Button Selected 
- COMM Session Ended 
- Scale THREE 
- Pump THREE 
- Scale ONE 
- Pump TWO 
- TRACK in Manual Mode 
- Pump EIGHT Fixed 
- RED Light 
- RED Light 
- Pump THREE 
- COMM Session Started 
- Pump ONE 
- Pump TWO 
- Pump EIGHT 
- Pump THREE 
- COM ONE OWN Ship 
- Pump TWO Failed 
- COM ONE 
- FREQ Integer 
- FREQ Integer 
- Pump FOUR Failed 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- FREQ Decimal 
- Enter Button Selected 
- Pump THREE 
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00:03:25.2 
00:03:30.0 
00:03:30.0 
00:03:36.6 
00:03:45.0 
00:03:50.0 
00:03:55.0 
00:04:00.1 
00:04:00.2 
00:04:00.5 
00:04:02.1 
00:04:05.0 
00:04:13.0 
00:04:15.0 
00:04:15.6 
00:04:27.3 
00:04:30.0 
00:04:31.0 
00:04:31.8 
00:04:32.6 
00:04:33.0 
00:04:33.1 
00:04:35.3 
00:04:39.8 
00:04:40.0 
00:04:44.2 
00:04:45.0 
00:04:55.0 
00:05:00.0 
     
  29 
     
     
  30 
  31 
  32 
     
     
  33 
     
  34 
  35 
     
     
   - 
     
     
     
     
  36 
     
     
     
  37 
     
  38 
  39 
  40 
Recording Interval Triggered: Tracking  
Event Processed:  System Monitoring           
Recording Interval Triggered: Resource Management 
Subject Response: System Monitoring           
Event Processed:  Communications              
Event Processed:  Resource Management         
Event Processed:  Resource Management         
Recording Interval Triggered: Resource Management 
Subject Response: Resource Management         
Event Processed:  Scheduling                  
Subject Response: Resource Management         
Event Processed:  Resource Management         
Event Processed:  System Monitoring           
Event Terminated: Communications 
Subject Response: System Monitoring           
Information: MATB Lost The Focus For          
Recording Interval Triggered: Resource Management 
Subject Response: Resource Management         
Subject Response: Resource Management         
Subject Response: Resource Management         
Event Processed:  System Monitoring           
Subject Response: Resource Management         
Subject Response: System Monitoring           
Subject Response: Resource Management         
Event Processed:  Scheduling                  
Subject Response: Resource Management         
Event Processed:  Workload Rating Scale 
Event Processed:  Resource Management         
Event Processed:  Control 
- Scale ONE 
- Scale ONE 
- COM TWO OTHER Ship 
- Pump TWO Fixed 
- Pump FOUR Fixed 
- Pump TWO 
- TRACK in Auto Mode 
- Pump FOUR 
- Pump THREE Failed 
- GREEN Light 
- GREEN Light 
- 00:02.2 [min:sec.tenths]  
- Pump ONE 
- Pump TWO 
- Pump EIGHT 
- RED Light 
- Pump SEVEN 
- RED Light 
- Pump ONE 
- COMM Session Ended 
- Pump TWO 
- Pump THREE Fixed 
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P  A complete MATB_EVENTS file 
<?xml version="1.0" encoding="UTF-8" ?>
- <!-- Multi-Attribute Task Battery Events -->
- <!-- Modified on 01-21-2011 -->
- <!-- Sample 5 minute run with all four tasks and multi WRS questionnaire 
occurences -->
- <MATB-EVENTS>
- <!-- CNTRL: Start MATB Timer -->
- <event startTime="0:00:00">
<control>START</control>
</event>
- <!-- SCHED: Start RESMAN & SYSMON Tasks -->
- <event startTime="0:00:01">
- <sched>
<task>RESSYS</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
- <!-- SCHED: TRACK to Manual Mode -->
- <event startTime="0:00:02">
- <sched>
<task>TRACK</task>
<action>MANUAL</action>
<update>HIGH</update>
<response>MEDIUM</response>
</sched>
</event>
- <!-- RESMAN: Fail pump 1 -->
- <event startTime="0:00:05">
- <resman>
<fail>P1</fail>
</resman>
</event>
- <!-- SYSMON: Green Light OFF -->
- <event startTime="0:00:08">
- <sysmon activity="START">
<monitoringLightType>GREEN</monitoringLightType>
</sysmon>
</event>
- <!-- SCHED: COMM Start Session -->
- <event startTime="0:00:10">
- <sched>
<task>COMM</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
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</sched>
</event>
- <!-- COMM: OTHER Ship Freq Change -->
- <event startTime="0:00:15">
- <comm>
<ship>OTHER</ship>
<radio>COM2</radio>
<freq>130.725</freq>
</comm>
</event>
- <!-- SYSMON: Red Light ON -->
- <event startTime="0:00:20">
- <sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>
- <!-- RESMAN: Fix pump 1 -->
- <event startTime="0:00:35">
- <resman>
<fix>P1</fix>
</resman>
</event>
- <!-- SYSMON: SCALE ONE UP -->
- <event startTime="0:00:38">
- <sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>
- <!-- COMM: OWN Ship Freq Change   -->
- <event startTime="0:00:40">
- <comm>
<ship>OWN</ship>
<radio>COM1</radio>
<freq>127.550</freq>
</comm>
</event>
- <!-- RESMAN: Fail pump 5 -->
- <event startTime="0:00:45">
- <resman>
<fail>P5</fail>
</resman>
</event>
- <!-- SYSMON: Red Light ON -->
- <event startTime="0:00:53">
- <sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>
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- <!-- SYSMON: SCALE TWO DOWN -->
- <event startTime="0:01:00">
- <sysmon>
<monitoringScaleNumber>TWO</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
</event>
- <!-- SYSMON: SCALE FOUR DOWN -->
- <event startTime="0:01:10">
- <sysmon>
<monitoringScaleNumber>FOUR</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
</event>
- <!-- RESMAN: Fix pump 5 -->
- <event startTime="0:01:15">
- <resman>
<fix>P5</fix>
</resman>
</event>
- <!-- COMM: OWN Ship Freq Change -->
- <event startTime="0:01:20">
- <comm>
<ship>OWN</ship>
<radio>COM2</radio>
<freq>126.475</freq>
</comm>
</event>
- <!-- SYSMON: SCALE TWO UP -->
- <event startTime="0:01:31">
- <sysmon>
<monitoringScaleNumber>TWO</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>
- <!-- COMM: OWN Ship Freq Change -->
- <event startTime="0:01:45">
- <comm>
<ship>OWN</ship>
<radio>NAV1</radio>
<freq>111.600</freq>
</comm>
</event>
- <!-- SCHED: TRACK to Automatic Response Mode -->
- <event startTime="0:02:00">
- <sched>
<task>TRACK</task>
<action>AUTO</action>
<update>NULL</update>
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<response>NULL</response>
</sched>
</event>
- <!-- SYSMON: Green Light OFF -->
- <event startTime="0:02:10">
- <sysmon activity="START">
<monitoringLightType>GREEN</monitoringLightType>
</sysmon>
</event>
- <!-- COMM: OTHER Ship Freq Change -->
- <event startTime="0:02:20">
- <comm>
<ship>OTHER</ship>
<radio>NAV2</radio>
<freq>115.050</freq>
</comm>
</event>
- <!-- RESMAN: Fail pump 8 -->
- <event startTime="0:02:20">
- <resman>
<fail>P8</fail>
</resman>
</event>
- <!-- SCHED: COMM Stop Session -->
- <event startTime="0:02:30">
- <sched>
<task>COMM</task>
<action>STOP</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
- <!-- SYSMON: SCALE THREE UP -->
- <event startTime="0:02:33">
- <sysmon>
<monitoringScaleNumber>THREE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>
- <!-- WRS questionnaire -->
- <event startTime="0:02:40">
<wrs>START</wrs>
</event>
- <!-- SCHED: TRACK to Manual Mode -->
- <event startTime="0:02:45">
- <sched>
<task>TRACK</task>
<action>MANUAL</action>
<update>MEDIUM</update>
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<response>HIGH</response>
</sched>
</event>
- <!-- RESMAN: Fix pump 8 -->
- <event startTime="0:02:50">
- <resman>
<fix>P8</fix>
</resman>
</event>
- <!-- SYSMON: Red Light ON -->
- <event startTime="0:02:53">
- <sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>
- <event startTime="0:03:05">
- <sched>
<task>COMM</task>
<action>START</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
- <!-- Start Communications task and make radio change   -->
- <event startTime="0:03:10">
- <comm activity="START">
<ship>OWN</ship>
<radio>COM1</radio>
<freq>126.450</freq>
</comm>
</event>
- <!-- RESMAN: Fail pump 2 -->
- <event startTime="0:03:20">
- <resman>
<fail>P2</fail>
</resman>
</event>
- <!-- RESMAN: Fail pump 4 -->
- <event startTime="0:03:20">
- <resman>
<fail>P4</fail>
</resman>
</event>
- <!-- SYSMON: SCALE ONE DOWN -->
- <event startTime="0:03:23">
- <sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
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</event>
- <!-- COMM: OTHER Ship Freq Change -->
- <event startTime="0:03:45">
- <comm>
<ship>OTHER</ship>
<radio>COM2</radio>
<freq>120.775</freq>
</comm>
</event>
- <!-- RESMAN: Fix pump 2 -->
- <event startTime="0:03:50">
- <resman>
<fix>P2</fix>
</resman>
</event>
- <!-- RESMAN: Fix pump 4 -->
- <event startTime="0:03:55">
- <resman>
<fix>P4</fix>
</resman>
</event>
- <!-- SCHED: TRACK to Automatic Response Mode -->
- <event startTime="0:04:00">
- <sched>
<task>TRACK</task>
<action>AUTO</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
- <!-- RESMAN: Fail pump 3 -->
- <event startTime="0:04:05">
- <resman>
<fail>P3</fail>
</resman>
</event>
- <!-- SYSMON: Green Light OFF -->
- <event startTime="0:04:13">
- <sysmon>
<monitoringLightType>GREEN</monitoringLightType>
</sysmon>
</event>
- <!-- SYSMON: SCALE TWO DOWN -->
- <event startTime="0:04:23">
- <sysmon>
<monitoringScaleNumber>TWO</monitoringScaleNumber>
<monitoringScaleDirection>DOWN</monitoringScaleDirection>
</sysmon>
</event>
Appendix Page 148 
- <!-- SYSMON: Red Light ON -->
- <event startTime="0:04:33">
- <sysmon>
<monitoringLightType>RED</monitoringLightType>
</sysmon>
</event>
- <event startTime="0:04:40">
- <sched>
<task>COMM</task>
<action>STOP</action>
<update>NULL</update>
<response>NULL</response>
</sched>
</event>
- <!-- SYSMON: SCALE ONE UP -->
- <event startTime="0:04:41">
- <sysmon>
<monitoringScaleNumber>ONE</monitoringScaleNumber>
<monitoringScaleDirection>UP</monitoringScaleDirection>
</sysmon>
</event>
- <!-- WRS questionnaire -->
- <event startTime="0:04:45">
<wrs>START</wrs>
</event>
- <!-- RESMAN: Fix pump 3 -->
- <event startTime="0:04:55">
- <resman>
<fix>P3</fix>
</resman>
</event>
- <!-- CNTRL: Stop MATB Timer & End Run -->
- <event startTime="0:05:00">
<control>END</control>
</event>
</MATB-EVENTS>
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P.1 MATB_EVENTS-sample-5min.xml 
Events for the first 53 seconds of the sample file. 
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P.2   Appendix CONTROL.xml 
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P.3 Appendix RESMAN.xml 
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Q  Multi-Attribute Task Battery (MATB) Communications Task Audio 
Scripts and Filenames 
Radio communications are a critical component of the air traffic control (ATC) system. Flight crews 
must monitor ATC radio communications to avoid potential traffic conflicts and be precisely where 
the air traffic controller wants them to be (taxiway, runway, arrival / departure route, etc).  The flight 
crew will normally communicate with multiple controllers and on multiple radio frequencies during 
a single flight.
One of the tasks in MATB is the radio communications task, where short audio utterances are played 
and the subject responds to the instructions. The audio utterances simulate an air traffic controller
directing the flight deck crew to tune either one of two voice communication radios or one of two 
navigation radio aids (e.g. VHF Omnidirectional Radio Range or VOR) to a new frequency.  The 
subject tunes the radio if the message is for them and ignores it when it is intended for another 
aircraft.  
The time sequence of an experimental run is managed by the contents of an XML file called the 
MATB_EVENTS file. The correct audio file to play is selected by file name which is composed by 
concatenating three elements from the events file. These are type of aircraft (known as “ship”), the 
“radio” name and the “freq” (frequency).  A couple of examples from MATB_EVENTS file are: 
 
<comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>118.025</freq> 
</comm> 
 
And
<comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>112.550</freq> 
</comm> 
 
The audio filename for the first would be OWN_COM1_118-025.wav and for the second, 
OTHER_NAV2_112-550.wav.
The OWN SHIP utterance for the first named file would be: 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE ONE EIGHT POINT ZERO TWO FIVE” 
And for the OTHER SHIP file, the utterance would be: 
“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your NAV TWO radio to 
frequency ONE ONE TWO POINT FIVE FIVE ZERO” 
Each digit of the frequency is pronounced phonetically rather than spoken as a number, for example 
“ONE ONE EIGHT POINT ZERO TWO FIVE” rather than “One Eighteen and twenty five 
thousandths”.
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An aeronautical radio call sign consists of two parts, the first part is a nickname to differentiate 
similar named airlines or organizations. They are not the same as an airline’s International Civil 
Aviation Organization (ICAO) or International Air Transport Association (IATA) designations. The 
second part is a numeric designation, usually the flight identification number for an airline or the last 
four characters of the registration marking for military or business aircraft. However, there are many 
exceptions, to either avoid confusion caused by similar flight identification numbers in proximity or 
some other reason. Military aircraft flying tactical missions do not normally follow this convention. 
Langley Research Center (LaRC) uses NASA 5xx for its aircraft.
The nickname part of the call sign is not spoken phonetically, but the numeric part normally is. The 
call sign used in MATB for OWN is always “NASA 504”, which is LaRC’s Cessna 206. This call 
sign would normally be spoken as “NASA FIVE ZERO FOUR”, rather than “NOVEMBER ALPHA 
SIERRA ALPHA FIVE ZERO FOUR”.
There are no NASA call signs in the list of OTHER aircraft. A list of real world OTHER calls signs 
used for the radio communications is listed in Appendix Q.1.9.
MATB expects the files to be recorded in the Wave Form format (“.wav” file extension). Once 
recorded the files are placed in the “\MATB\audio” sub-folder.  The filenames with the 
corresponding event XML file entry to play it are listed in Appendix Q.1.11.
Appendix Q.1 contains a list of 80 filenames along with the audio script for each. There are 40 each 
for OWN ship and OTHER ship, with 10 for each of the four radios in each ship category. The 
number of available files allows almost two communications events per minute without duplicates. 
As it is typical for flight deck crews to communicate with a number of air traffic controllers during 
the course of a flight, it would be appropriate for these recordings to be made by more than one 
individual’s voice. 
ATC radio communications protocol follows this format: 
Full call sign of the called aircraft 
Name of the ATC calling facility / function 
Request
Two prime reasons for this are the number of aircraft on frequency and that flight deck crews may be 
monitoring more than one radio simultaneously. As this is not the situation during a MATB run, the 
call sign will be repeated in place of the ATC calling facility / function.  While ICAO standards 
required that radio frequencies be communicated by speaking each number in a single format with 
“POINT” annunciated for the decimal point, it has become common practice in some regions to 
ignore this to save time. For instance, a COM radio frequency of “132.650” may be read back as 
"One thirty two sixty five”. While this may save time, there is less chance of misunderstanding 
adhering to the ICAO standard. The MATB scripts follow the ICAO standard.
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Q.1 Scripts / Audio Filename Pairs 
Q.1.1  NASA 504 Communications radio number ONE 
1.  OWN_COM1_124-575.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO FOUR POINT FIVE SEVEN FIVE” 
2.  OWN_COM1_125-550.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO FIVE POINT FIVE FIVE ZERO” 
3.  OWN_COM1_126-525.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO SIX POINT FIVE TWO FIVE” 
4.  OWN_COM1_127-500.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO SEVEN POINT FIVE ZERO ZERO” 
5.  OWN_COM1_128-475.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO EIGHT POINT FOUR SEVEN FIVE” 
6.  OWN_COM1_129-450.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO NINER POINT FOUR FIVE ZERO” 
7.  OWN_COM1_128-575.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO EIGHT POINT FIVE SEVEN FIVE” 
8.  OWN_COM1_127-550.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO SEVEN  POINT FIVE FIVE ZERO” 
9.  OWN_COM1_126-450.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO SIX POINT FOUR FIVE ZERO” 
10.  OWN_COM1_125-500.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM ONE radio to frequency 
ONE TWO FIVE POINT FIVE ZERO ZERO” 
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Q.1.2  NASA 504 Communications radio number TWO 
11.  OWN_COM2_129-575.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency 
ONE TWO NINER POINT FIVE SEVEN FIVE” 
12.  OWN_COM2_128-550.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency 
ONE TWO EIGHT POINT FIVE FIVE ZERO” 
13.  OWN_COM2_127-525.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO  radio to frequency 
ONE TWO SEVEN POINT FIVE TWO FIVE” 
14.  OWN_COM2_126-475.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency 
ONE TWO SIX POINT FOUR SEVEN FIVE” 
15.  OWN_COM2_125-500.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency 
ONE TWO FIVE POINT FIVE ZERO ZERO” 
16.  OWN_COM2_124-450.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO radio to frequency 
ONE TWO FOUR POINT FOUR FIVE ZERO” 
17.  OWN_COM2_125-575.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR,  tune your COM TWO  radio to frequency 
ONE TWO FIVE POINT FIVE SEVEN FIVE” 
18.  OWN_COM2_126-550.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO  radio to frequency 
ONE TWO SIX POINT FIVE FIVE ZERO” 
19.  OWN_COM2_127-500.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO  radio to frequency 
ONE TWO SEVEN POINT FIVE ZERO ZERO” 
20.  OWN_COM2_128-525.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your COM TWO  radio to frequency 
ONE TWO EIGHT POINT FIVE TWO FIVE” 
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Q.1.3  NASA 504 Navigation radio number ONE 
21.  OWN_NAV1_110-650.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE ZERO POINT SIX FIVE ZERO ” 
22.  OWN_ NAV1_111-600.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE ONE POINT SIX ZERO ZERO” 
23.  OWN_ NAV1_112-550.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE TWO POINT FIVE FIVE ZERO” 
24.  OWN_ NAV1_113-500.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE THREE POINT FIVE ZERO ZERO” 
25.  OWN_ NAV1_114-450.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE FOUR POINT FOUR FIVE ZERO” 
26.  OWN_ NAV1_115-400.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE FIVE POINT FOUR ZERO ZERO” 
27.  OWN_ NAV1_114-650.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE FOUR POINT SIX FIVE ZERO” 
28.  OWN_ NAV1_113-600.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE THREE POINT SIX ZERO ZERO” 
29.  OWN_ NAV1_112-450.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE TWO POINT FOUR FIVE ZERO” 
30.  OWN_ NAV1_111-500.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV ONE radio to frequency 
ONE ONE ONE POINT FIVE  ZERO ZERO” 
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Q.1.4  NASA 504 Navigation radio number TWO 
31.  OWN_NAV2_115-650.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO  radio to frequency 
ONE ONE FIVE POINT SIX FIVE ZERO ” 
32.  OWN_ NAV2_114-600.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO  radio to frequency 
ONE ONE FOUR  POINT SIX ZERO ZERO” 
33.  OWN_ NAV2_113-550.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency 
ONE ONE THREE POINT FIVE FIVE ZERO” 
34.  OWN_ NAV2_112-450.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency 
ONE ONE TWO POINT FOUR FIVE ZERO” 
35.  OWN_ NAV2_111-400.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency 
ONE ONE ONE POINT FOUR ZERO ZERO” 
36.  OWN_ NAV2_110-500.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency 
ONE ONE ZERO POINT FIVE ZERO ZERO” 
37.  OWN_ NAV2_111-650.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency 
ONE ONE ONE POINT SIX FIVE ZERO” 
38.  OWN_ NAV2_112-600.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency 
ONE ONE TWO POINT SIX ZERO ZERO” 
39.  OWN_ NAV2_113-500.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency 
ONE ONE THREE POINT FIVE ZERO ZERO” 
40.  OWN_ NAV2_114-450.wav 
“NASA FIVE ZERO FOUR, NASA FIVE ZERO FOUR, tune your NAV TWO radio to frequency 
ONE ONE FOUR POINT FOUR FIVE ZERO” 
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Q.1.5  Other Ship Communications radio number ONE 
41.  OTHER_COM1_118-325.wav 
“CITRIS TWO ONE ONE, CITRIS TWO ONE ONE, tune your COM ONE radio to frequency 
ONE ONE EIGHT POINT THREE TWO FIVE” 
42.  OTHER_COM1_120-825.wav 
“ACEY FIVE ONE SEVEN ONE, ACEY FIVE ONE SEVEN ONE, tune your COM ONE radio to 
frequency ONE TWO ZERO POINT EIGHT TWO FIVE” 
43.  OTHER_COM1_124-350.wav 
“DELTA ONE FIVE ONE NINER, DELTA ONE FIVE ONE NINER, tune your COM ONE radio 
to frequency ONE TWO FOUR POINT THREE FIVE ZERO” 
44.  OTHER_COM1_126-175.wav 
“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your COM ONE radio to 
frequency ONE TWO SIX POINT ONE SEVEN FIVE” 
45.  OTHER_COM1_127-725.wav 
“CITRIS NINER ZERO TWO,  CITRIS NINER ZERO TWO,  tune your COM ONE radio to 
frequency ONE TWO SEVEN POINT SEVEN TWO FIVE” 
46.  OTHER_COM1_128-525.wav 
“ACEY FIVE TWO EIGHT EIGHT, ACEY FIVE TWO EIGHT EIGHT, tune your COM ONE 
radio to frequency ONE TWO EIGHT POINT FIVE TWO FIVE” 
47.  OTHER_COM1_130-875.wav 
“UPS TWO ZERO SEVEN, UPS TWO ZERO SEVEN, tune your COM ONE radio to frequency 
ONE THREE ZERO POINT EIGHT SEVEN FIVE” 
48.  OTHER_COM1_132-950.wav 
“DELTA ONE SEVEN ZERO ONE, DELTA ONE SEVEN ZERO ONE, tune your COM ONE 
radio to frequency ONE THREE TWO  POINT NINER FIVE ZERO” 
49.  OTHER_COM1_134-175.wav 
“ACEY FIVE SIX TWO ZERO, ACEY FIVE SIX TWO ZERO, tune your COM ONE radio to 
frequency ONE THREE FOUR POINT ONE SEVEN FIVE” 
50.  OTHER_COM1_135-225.wav 
“CITRIS SIX FOUR TWO, CITRIS SIX FOUR TWO, tune your COM ONE radio to frequency 
ONE THREE FIVE POINT TWO TWO FIVE” 
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Q.1.6  Other Ship Communications radio number TWO 
51.  OTHER_COM2_118-275.wav 
“CITRIS TWO ONE ONE , CITRIS TWO ONE ONE, tune your COM TWO radio to frequency 
ONE ONE EIGHT POINT TWO SEVEN FIVE” 
52.  OTHER_COM2_120-775.wav 
“ACEY FIVE ONE SEVEN ONE, ACEY FIVE ONE SEVEN ONE, tune your COM TWO radio to 
frequency ONE TWO ZERO POINT SEVEN SEVEN FIVE” 
53.  OTHER_COM2_124-500.wav 
“DELTA ONE FIVE ONE NINER, DELTA ONE FIVE ONE NINER, tune your COM TWO  radio 
to frequency ONE TWO FOUR POINT FIVE ZERO ZERO” 
54.  OTHER_COM2_126-025.wav 
“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your COM  TWO radio to 
frequency ONE TWO SIX POINT ZERO TWO FIVE” 
55.  OTHER_COM2_127-675.wav 
“CITRIS NINER ZERO TWO,  CITRIS NINER ZERO TWO,  tune your COM TWO radio to 
frequency ONE TWO SEVEN POINT SIX SEVEN FIVE” 
56.  OTHER_COM2_128-475.wav 
“ACEY FIVE TWO EIGHT EIGHT, ACEY FIVE TWO EIGHT EIGHT,  tune your COM TWO 
radio to frequency ONE TWO EIGHT POINT FOUR SEVEN FIVE” 
57.  OTHER_COM2_130-725.wav 
“UPS TWO ZERO SEVEN, UPS TWO ZERO SEVEN,  tune your COM TWO  radio to frequency 
ONE THREE ZERO POINT SEVEN TWO FIVE” 
58.  OTHER_COM2_132-800.wav 
“DELTA ONE SEVEN ZERO ONE, DELTA ONE SEVEN ZERO ONE, tune your COM TWO
radio to frequency ONE THREE TWO  POINT EIGHT ZERO ZERO” 
59.  OTHER_COM2_134-025.wav 
“ACEY FIVE SIX TWO ZERO, ACEY FIVE SIX TWO ZERO, tune your COM TWO  radio to 
frequency ONE THREE FOUR POINT ZERO TWO FIVE” 
60.  OTHER_COM2_135-175.wav 
“CITRIS SIX FOUR TWO, CITRIS SIX FOUR TWO,  tune your COM TWO  radio to frequency 
ONE THREE FIVE POINT ONE SEVEN FIVE” 
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Q.1.7  Other Ship Navigation radio number ONE 
61.  OTHER_NAV1_108-350.wav 
“CITRIS TWO ONE ONE , CITRIS TWO ONE ONE,  tune your NAV ONE radio to frequency 
ONE ZERO EIGHT POINT THREE FIVE ZERO ” 
62.  OTHER_ NAV1_109-250.wav 
“ACEY FIVE ONE SEVEN ONE, ACEY FIVE ONE SEVEN ONE, tune your NAV ONE radio to 
frequency ONE ZERO NINER  POINT TWO FIVE ZERO” 
63.  OTHER_ NAV1_110-400.wav 
“DELTA ONE FIVE ONE NINER, DELTA ONE FIVE ONE NINER, tune your NAV  ONE radio 
to frequency ONE ONE ZERO POINT FOUR ZERO ZERO” 
64.  OTHER_ NAV1_111-950.wav 
“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your NAV ONE radio to 
frequency ONE ONE ONE POINT NINER FIVE ZERO” 
65.  OTHER_ NAV1_112-150.wav 
“CITRIS NINER ZERO TWO,  CITRIS NINER ZERO TWO,  tune your NAV ONE radio to 
frequency ONE ONE TWO POINT ONE FIVE ZERO” 
66.  OTHER_ NAV1_113-000.wav 
“ACEY FIVE TWO EIGHT EIGHT, ACEY FIVE TWO EIGHT EIGHT,  tune your NAV ONE 
radio to frequency ONE ONE THREE POINT ZERO ZERO ZERO” 
67.  OTHER_ NAV1_114-500.wav 
“UPS TWO ZERO SEVEN, UPS TWO ZERO SEVEN, tune your NAV ONE radio to frequency 
ONE ONE FOUR POINT FIVE ZERO ZERO” 
68.  OTHER_ NAV1_115-750.wav 
“DELTA ONE SEVEN ZERO ONE, DELTA ONE SEVEN ZERO ONE, tune your NAV ONE 
radio to frequency ONE ONE FIVE POINT SEVEN FIVE ZERO” 
69.  OTHER_ NAV1_116-450.wav 
“ACEY FIVE SIX TWO ZERO, ACEY FIVE SIX TWO ZERO, tune your NAV ONE radio to 
frequency ONE ONE SIX POINT FOUR FIVE ZERO” 
70.  OTHER_ NAV1_117-650.wav 
“CITRIS SIX FOUR TWO, CITRIS SIX FOUR TWO,  tune your NAV ONE radio to frequency 
ONE ONE SEVEN POINT SIX FIVE ZERO” 
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Q.1.8  Other Ship Navigation radio number TWO 
71.  OTHER_NAV2_108-750.wav 
“CITRIS TWO ONE ONE , CITRIS TWO ONE ONE, tune your NAV TWO  radio to frequency 
ONE ZERO EIGHT POINT SEVEN FIVE ZERO ” 
72.  OTHER_ NAV2_109-650.wav 
“ACEY FIVE ONE SEVEN ONE, ACEY FIVE ONE SEVEN ONE, tune your NAV TWO  radio to 
frequency ONE ZERO NINER  POINT SIX FIVE ZERO” 
73.  OTHER_ NAV2_110-800.wav 
“DELTA ONE FIVE ONE NINER, DELTA ONE FIVE ONE NINER, tune your NAV  TWO radio 
to frequency ONE ONE ZERO POINT EIGHT ZERO ZERO” 
74.  OTHER_ NAV2_111-350.wav 
“FEDEX THREE ZERO THREE, FEDEX THREE ZERO THREE, tune your NAV TWO radio to 
frequency ONE ONE ONE POINT THREE FIVE ZERO” 
75.  OTHER_ NAV2_112-550.wav 
“CITRIS NINER ZERO TWO,  CITRIS NINER ZERO TWO, tune your NAV TWO radio to 
frequency ONE ONE TWO POINT FIVE FIVE ZERO” 
76.  OTHER_ NAV2_113-400.wav 
“ACEY FIVE TWO EIGHT EIGHT, ACEY FIVE TWO EIGHT EIGHT, tune your NAV TWO 
radio to frequency ONE ONE THREE POINT FOUR ZERO ZERO” 
77.  OTHER_ NAV2_114-900.wav 
“UPS TWO ZERO SEVEN, UPS TWO ZERO SEVEN, tune your NAV TWO radio to frequency 
ONE ONE FOUR POINT NINER ZERO ZERO” 
78.  OTHER_ NAV2_115-050.wav 
“DELTA ONE SEVEN ZERO ONE, DELTA ONE SEVEN ZERO ONE, tune your NAV TWO 
radio to frequency ONE ONE FIVE POINT ZERO FIVE ZERO” 
79.  OTHER_ NAV2_116-850.wav 
“ACEY FIVE SIX TWO ZERO, ACEY FIVE SIX TWO ZERO, tune your NAV TWO radio to 
frequency ONE ONE SIX POINT EIGHT FIVE ZERO” 
80.  OTHER_ NAV2_117-950.wav 
“CITRIS SIX FOUR TWO, CITRIS SIX FOUR TWO,  tune your NAV TWO radio to frequency 
ONE ONE SEVEN POINT NINER FIVE ZERO” 
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Q.1.9  Airline Call Signs 
CALL SIGN AIRLINE 
American American Airlines 
Acey Atlantic Southeast Airlines, Inc. (ASA) 
Amtran ATA Airlines 
Cactus American West Airlines 
Citris Air Tran Airlines 
Continental Continental Airlines 
Delta Delta Airlines 
Dynasty China Airlines 
FedEx  Federal Express 
Shamrock Aer Lingus 
Southwest Southwest Airlines 
Speedbird British Airways 
United United Airlines 
UPS United Parcel Service 
US Air US Airways 
Virair Virgin Atlantic Airways 
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Q.1.10 FAA Radiotelephony Phonetic Alphabet with Pronunciation 
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Q.1.11  Audio Filename with Corresponding Events File Entry 
# Audio Filename MATB_EVENT XML File Entry 
1 OWN_COM1_124-575.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>124.575</freq> 
</comm>
2 OWN_COM1_125-550.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>125.550</freq> 
</comm> 
3 OWN_COM1_126-525.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>126.525</freq> 
</comm> 
4 OWN_COM1_127-500.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>127.500</freq> 
</comm> 
5 OWN_COM1_128-475.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>128.475</freq> 
</comm> 
6 OWN_COM1_129-450.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>129.450</freq> 
</comm> 
7 OWN_COM1_128-575.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>128.575</freq> 
</comm> 
8 OWN_COM1_127-550.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>127.550</freq> 
</comm> 
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# Audio Filename MATB_EVENT XML File Entry 
9 OWN_COM1_126-450.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>126.450</freq> 
</comm> 
10 OWN_COM1_125-500.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>125.500</freq> 
</comm> 
11 OWN_COM2_129-575.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>129.575</freq> 
</comm>
12 OWN_COM2_128-550.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>128.550</freq> 
</comm>
13 OWN_COM2_127-525.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>127.525</freq> 
</comm>
14 OWN_COM2_126-475.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>126.475</freq> 
</comm>
15 OWN_COM2_125-500.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>125.500</freq> 
</comm>
16 OWN_COM2_124-450.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>124.450</freq> 
</comm>
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# Audio Filename MATB_EVENT XML File Entry 
17 OWN_COM2_125-575.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>125.575</freq> 
</comm> 
18 OWN_COM2_126-550.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>126.550</freq> 
</comm> 
19 OWN_COM2_127-500.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>127.500</freq> 
</comm>
20 OWN_COM2_128-525.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM2</radio> 
      <freq>128.525</freq> 
</comm>
21 OWN_NAV1_110-650.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>110.650</freq> 
</comm>
22 OWN_ NAV1_111-600.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>111.600</freq> 
</comm>
23 OWN_ NAV1_112-550.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>112.550</freq> 
</comm>
24 OWN_ NAV1_113-500.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>113.500</freq> 
</comm>
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# Audio Filename MATB_EVENT XML File Entry 
25 OWN_ NAV1_114-450.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>114.450</freq> 
</comm> 
26 OWN_ NAV1_115-400.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>115.400</freq> 
</comm> 
27 OWN_ NAV1_114-650.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>114.650</freq> 
</comm>
28 OWN_ NAV1_113-600.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>113.600</freq> 
</comm>
29 OWN_ NAV1_112-450.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>112.450</freq> 
</comm>
30 OWN_ NAV1_111-500.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV1</radio> 
      <freq>111.500</freq> 
</comm>
31 OWN_NAV2_115-650.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>115.650</freq> 
</comm>
32 OWN_ NAV2_114-600.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>114.600</freq> 
</comm>
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# Audio Filename MATB_EVENT XML File Entry 
33 OWN_ NAV2_113-550.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>113.550</freq> 
</comm> 
34 OWN_ NAV2_112-450.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>112.450</freq> 
</comm> 
35 OWN_ NAV2_111-400.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>111.400</freq> 
</comm>
36 OWN_ NAV2_110-500.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>110.500</freq> 
</comm>
37 OWN_ NAV2_111-650.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>111.650</freq> 
</comm>
38 OWN_ NAV2_112-600.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>112.600</freq> 
</comm>
39 OWN_ NAV2_113-500.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>113.500</freq> 
</comm>
40 OWN_ NAV2_114-450.wav <comm> 
      <ship>OWN</ship> 
      <radio>NAV2</radio> 
      <freq>114.450</freq> 
</comm>
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# Audio Filename MATB_EVENT XML File Entry 
41 OTHER_COM1_118-325.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>118.325</freq> 
</comm> 
42 OTHER_COM1_120-825.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>120.825</freq> 
</comm> 
43 OTHER_COM1_124-350.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>124.350</freq> 
</comm>
44 OTHER_COM1_126-175.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>126.175</freq> 
</comm>
45 OTHER_COM1_127-725.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>127.725</freq> 
</comm>
46 OTHER_COM1_128-525.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>128.525</freq> 
</comm>
47 OTHER_COM1_130-875.wav <comm> 
      <ship>OWN</ship> 
      <radio>COM1</radio> 
      <freq>130.875</freq> 
</comm>
48 OTHER_COM1_132-950.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>132.950</freq> 
</comm>
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# Audio Filename MATB_EVENT XML File Entry 
49 OTHER_COM1_134-175.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>134.175</freq> 
</comm> 
50 OTHER_COM1_135-225.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM1</radio> 
      <freq>135.225</freq> 
</comm> 
51 OTHER_COM2_118-275.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>118.275</freq> 
</comm>
52 OTHER_COM2_120-775.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>120.775</freq> 
</comm>
53 OTHER_COM2_124-500.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>124.500</freq> 
</comm>
54 OTHER_COM2_126-025.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>126.025</freq> 
</comm>
55 OTHER_COM2_127-675.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>127.675</freq> 
</comm>
56 OTHER_COM2_128-475.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>128.475</freq> 
</comm>
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57 OTHER_COM2_130-725.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>130.725</freq> 
</comm> 
58 OTHER_COM2_132-800.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>132.800</freq> 
</comm> 
59 OTHER_COM2_134-025.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>134.025</freq> 
</comm>
60 OTHER_COM2_135-175.wav <comm> 
      <ship>OTHER</ship> 
      <radio>COM2</radio> 
      <freq>135.175</freq> 
</comm>
61 OTHER_NAV1_108-350.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>108.350</freq> 
</comm>
62 OTHER_ NAV1_109-250.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>109.250</freq> 
</comm>
63 OTHER_ NAV1_110-400.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>110.400</freq> 
</comm>
64 OTHER_ NAV1_111-950.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>111.950</freq> 
</comm>
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65 OTHER_ NAV1_112-150.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>112.150</freq> 
</comm> 
66 OTHER_ NAV1_113-000.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>113.000</freq> 
</comm> 
67 OTHER_ NAV1_114-500.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>114.500</freq> 
</comm>
68 OTHER_ NAV1_115-750.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>115.750</freq> 
</comm>
69 OTHER_ NAV1_116-450.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>116.450</freq> 
</comm>
70 OTHER_ NAV1_117-650.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV1</radio> 
      <freq>117.650</freq> 
</comm>
71 OTHER_NAV2_108-750.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>108.750</freq> 
</comm>
72 OTHER_ NAV2_109-650.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>109.650</freq> 
</comm>
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73 OTHER_ NAV2_110-800.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>110.800</freq> 
</comm> 
74 OTHER_ NAV2_111-350.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>111.350</freq> 
</comm> 
75 OTHER_ NAV2_112-550.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>112.550</freq> 
</comm>
76 OTHER_ NAV2_113-400.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>113.400</freq> 
</comm>
77 OTHER_ NAV2_114-900.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>114.900</freq> 
</comm>
78 OTHER_ NAV2_115-050.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>115.050</freq> 
</comm>
79 OTHER_ NAV2_116-850.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>116.850</freq> 
</comm>
80 OTHER_ NAV2_117-950.wav <comm> 
      <ship>OTHER</ship> 
      <radio>NAV2</radio> 
      <freq>117.950</freq> 
</comm>
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